DOCUMENTS HXPEDITING PROJECT 


86th Congress 
04 Gensou COMMITTEE PRINT 


POLICY PLANNING FOR 
SPACE TELECOMMUNICATIONS 


STAFF REPORT 


PREPARED FOR THE 
COMMITTEE ON 
AERONAUTICAL AND SPACE SCIENCES 
UNITED STATES SENATE 


DECEMBER 4, 1960 


Printed for the use of the Committee on Aeronautical and Space Sciences 


UNITED STATES 
GOVERNMENT PRINTING OFFICE 
WASHINGTON : 1960 


For sale by the Sa of Documents, U.S. Gov ee Printing Office 
Washington 25, D.C. - Price 55 cen 








SENATE COMMITTEE ON AERONAUTICAL AND SPACE SCIENCES 
LYNDON B. JOHNSON, Texas, Chairman 


RICHARD B. RUSSELL, Georgia STYLES BRIDGES, New Hampshire 
WARREN G. MAGNUSON, Washington ALEXANDER WILEY, Wisconsin 
CLINTON P. ANDERSON, New Mexico MARGARET CHASE SMITH, Maire 
ROBERT 8. KERR, Oklahoma THOS. E. MARTIN, Iowa 

STUART SYMINGTON, Missouri CLIFFORD P. CASE, New Jersey 


JOHN STENNIS, Mississippi 
STEPHEN M. YOUNG, Ohio 
THOMAS J. DODD, Connecticut 
HOWARD W. CANNON, Nevada 


Kenneta E. BeLizv, Staff Director 

Max LEBRER, Assistant Staff Director 
EVERARD H, Smith, Jr., Counsel 

WituuM J, DEACHMAN, Assistant Counsel 
Dr. GLEN I’. Witson, Chief Clerk 

Dr. Ear W. Linpvert, Assistant Chief Clerk 


: 
} 





LETTER OF TRANSMITTAL 


NovemBer 9, 1960; 
Hon. Lynvon B. Jounson, 
Chairman, Committee on Aeronautical and Space Sciences, 
U.S. Senate, Washington, D.C. 


Dear Mr. Cuarrman: The accompanying staff report, “‘Policy plan- 
ning for Space Telecommunications,” was prepared at your request 
and is forwarded to you for your consideration. 

The purpose of the report is to serve members of the Committee 
on Aeronautical and Space Sciences and the Congress as a whole as 
an analysis of the current situation, both national and international, 
regarding the use and planned use of the radiofrequency spectrum, 
especially as related to space telecommunications. 

This report is based on (1) an earlier report prepared for the com- 
mittee by Dr. Edward Wenk, Jr., senior specialist in science and tech- 
nology, Legislative Reference Service, Library of Congress, entitled 
“Radio Frequency Control in Space Telecommunications,” (2) on 
comprehensive replies to your inquiries of April 25 and 27, 1960, to 
various interested governmental agencies concerning their interpreta- 
tion of the significance of space relays and associated radio spectrum 
demands, and (3) on additional study of policy planning related both 
to space research and to telecommunications. 

The study reflects the emerging significance of artificial satellites 
for global communication as one of the first practical applications of 
outer space for peaceful purposes with potential benefit to all nations. 
Attention is directed to the additional demand that is sure! to be placed 
on the already crowded radiofrequency spectrum as a consequence 
of this newly expanding and unprecedented telecommunication serv- 
ice. While taking note of the unusual potential suggested by space 
relays for intercontinental telephone oe facsimile transmissions and 
for international radio and TV broadcasting, the study indicates that 
critical decisions remain regarding frequency allocation and research 
on communication satellites which authorities in the field state must 
be made promptly in order that the bright promise of this new tech- 
nology not be hampered. Particular emphasis is thus placed on 
preparations by the United States for the forthcoming Extraordinary 
Administrative Radio Conference which has been proposed by the 
International Telecommunication Union for 1963 for the explicit 

urpose of reevaluating rapidly changing requirements for radio- 
requencies in relationship to earth-space operations. In this fashion, 
the agreements of frequency allocations for space research forged in 
1959 at the Geneva Administrative Radio Toallarence would con- 
ceivably be expanded to include new bands, increased bandwidths, 
and explicit provision for channel sharing so as to protect space 
service from harmful radio interference. 

Because space telecommunications, although representing a fresh 
technology, must be compatible with existing national and interna- 
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tional communications systems, the report indicates that planning 
for the future must be consonant with overall U.S. communications 
policies. This matter becomes of particular importance to the Con- 
gress because of the large number of agencies now having cognizance 
or jurisdiction over various aspects of either communications or space 
research and operations, and of the unusual degree of coordination 
thus involved. Relationships between these various bodies is ex- 
pounded in the report in the context of their forming elements of 
national policymaking machinery. In this regard, the study points 
up one of the many recently emerging problems in Government 
wherein greater coordination becomes necessary between various 
agencies interested in science and technology as well as in economic 
and political implications, in Government-industry relationships, and 
in the exercise of regulatory authority of the Federal Government. 

Issues and areas of interest to the Congress are identified as they 
relate to the intent and statement of purpose of the Congress expressed 
by the National Aeronautics and Space Act of 1958. 

Prior to ” Im ga IN the galleys were submitted for informal com- 
ment to officials of the Department of State, National Aeronautics 
and Space Administration, Federal Communications Commission, the 
Office of Civil and Defense Mobilization, and the Air Force. To 
every extent possible, their suggestions have been taken into account, 
and their assistance is deeply appreciated. However, a number of 
events relating to space telecommunications occurred subsequently, 
and the text has been modified accordingly to reflect these fast- 
moving developments. Recent relevant events are included in 
appendix D. 

pecial gratitude must be given to Dr. Edward Wenk, Jr., senior 
specialist in science and technology, Legislative Reference Service, 
Library of Congress, who assisted significantly in the preparation of 
this report. 
Respectfully yours, 


Kenneta E. BeLlizv, 
Staff Dir 


ector. 
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POLICY PLANNING FOR SPACE TELECOMMUNICATIONS 





I. SUMMARY 


The increasing tempo of the exploration of outer space, together with 
recent demonstration of its practical use, elevates the space race above 
merely the spectacular and provides the United States with an unprec- 
edented opportunity for the application of recent discoveries and 
achievements for the benefit of all mankind. Because the success of 
research operations in outer space critically depends upon reliable 
radio communication between space vehicles and ground stations, for 
tracking, for telemetry of data, or for guidance and command signals, 
it has been necessary to develop international agreement on frequency 
allocation so as to minimize harmful interference, thus to foster growt 
of the space sciences unhampered by the risk of failure in experiments 
due to problems in telecommunication. 


SPACE FREQUENCIES ALLOCATED AT 1959 ITU MEETING 


The first significant step toward global agreement was forged at 
the 1959 Geneva meeting of the International Telecommunication 
Union (ITU) when its 101 members agreed to set aside 13 frequene 
bands for Earth-space service on a shared basis for research as well 
as 1 frequency band exclusively for radio astronomy observations. 
While these space allocations fall somewhat short of the initial U.S. 
proposals for worldwide primary status for space radio channels, 
1.e., protected from interference by sharing services, the fact that any 
allocations were made for this unprecedented service must be attrib- 
uted to the initiative and skills in negotiations of the U.S. delegation 
which originally proposed such services and which found virtually no 
support on the part of most other nations to set aside scarce frequency 
bands for what, at that time, appeared to be of interest only to the 
United States, the Soviet Union, and the United Kingdom. 

The background for and implications of protection for space tele- 
communications have been covered in a prior committee print en- 
titled ‘“‘Radio Frequency Control in Space 'Telecommunications,” 

ublished on March 19, 1960, and prepared at the request of the 
onorable Lyndon B. Johnson, chairman.’ 

This present report is devoted to an analysis of events and actions 
since the Geneva meeting. In the first instance, the agreements have 
now been embodied in a multilateral treaty submitted on June 9, 
1960, by the President to the Senate for its advice and consent to 
ratification. Time was too short for the 86th Congress with its heavy 
legislative schedule to act on this matter, and the Committee on 
Foreign Relations may be expected to consider the treaty early in the 

1“Radio uency Control in Space Telecommunications,”” Mar. 19, 1960, Senate Aeronautical and 


8 Sciences Committee, prepared at the request of Hon. Lyndon B. Johnson, Chairman, by Dr. Edward_ 
enk, Jr., Senior Specialist in Science and Technology, Legislative Reference Service, Library of 
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87th Congress. An analysis of the agreements made at Geneva 
specifically concerned with space communication indicates that they 
well satisfy the present needs for research, at least for the next 3 
years, with one exception; namely, the provision of a band of sub- 
stantial width in the vicinity of 1000 Me/s presumably both for space 
operations and experiments in communication techniques. 

Further study indicates, however, that most of the bands allocated 
at Geneva which were sought for research are inadequate in number 
and width considering the ultimate use of artificial satellites for global 
communication. 


UNPRECEDENTED PROMISE FOR SATELLITE COMMUNICATIONS 


Yet, without exception, all of the executive agencies having statutory 
responsibilities concerned with either space exploration or communica- 
tion have emphatically stated that such satellites hold a sparkling 
promise as economically competitive systems for reliable long-distance 
telephony, television, and facsimile transmissions. In fact, an urgent 
need is already manifested for the development of such communica- 
tion systems both to satisfy the wing intercontinental message 
traffic that has saturated present facilities of common carriers, and 
to supplement military communications should conventional long- 
distance radio circuits be disrupted by sunspot activity, or submarine 
cables cut. Although but little emphasized thus far, the emerging 
communication and broadcasting needs of nations that are tech- 
nologically less well developed will place a new burden on an already 
cangestA radio spectrum that agala be partially relieved by space 
relays, 


EXTRAORDINARY ITU SESSION PLANNED FOR 1963 


Before the 1959 ITU Conference adjourned, it took special note of 
the rapid advancement in space research and the growing need for 
space telecommunication by recommending plans for an extraordinar 
session in 1963, at which time new research ath and operational needs 
for space use could be considered and the 1959 agreements reviewed, 
amended, and supplemented, if necessary. In continuing the mo- 
mentum of its space program, it is to be expected that the United 
States will prepare for and submit proposals to this extraordinary 
session, among other things, to nroyide adequate frequency bands for 

rotection of its growing program in space science as well as explicitly 
or communication satellites. 

Some such piparetory steps have been initiated by the Department 
of State, the Federal Communications Commission, the National 
Aeronautics and Space Administration, the Office of Civil and De- 
fense Mobilization and the Interdepartment Radio Advisory Com- 
mittee. Itis clear, however, that the utilization of space relay stations 
raises a host of intertwined and complex issues which will require 
study and decision in the near future, in order that the United States 
may formulate a unified policy position concerning frequency alloca- 
tions prior to the 1963 conference. In the first instance, considering 
the already crowded radio spectrum, any increase in allocations for 
space services will impinge on other services. Spectrum needs for 
communication satellites will lean heavily on results of space research, 
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and such research on communication techniques appears not to have 
been included in the present space program of the National Aero- 
nautics and Space Administration or other agencies, public or private, 
to the degree that would permit early identification of the necessary 
frequencies and bandwidths; and feasibility of channel sharing. 
Secondly, the spectrum crowding already poses such problems for 
its users that any new applicants may find unfavorable response; 
proposals for space relays, considering the wide bands involved, wi 
encounter more than the usual difficulties unless other nations are 
convinced by broad plans and negotiations by the United States 
that they too will benefit sufficiently by such service as to vote through 
ITU for expanded Earth-space allocations. Next, significant ques- 
tions require solution concerning jurisdiction by Government agencies 
over space operations, after research makes special uses practicable. 
Also, there are questions as to the optimum relationship between 
private enterprise and the Federal Government in preparing for 
space operations such as through relay stations. For instance, what 
roles should the Federal Government and industry have in providing 
boosters, in launching, in providing space relay payload, in operating 
such circuits, in negotiating agreements with other nations so as to 
link such relays to foreign communication facilities? Questions also 
arise as to which agencies should set policy and exercise regulatory 
control over space communications. 


NEED FOR CENTRAL POLICY 


Any such inquiry must first be directed toward the existence of a 
central policy on space telecommunication. Any such policy must 
serve a number of competing interests. First and foremost in the 
establishment of any policy in the context of current events, however, 
is the element of national security which, broadly conceived, includes 
not only military requirements but also the development of a com- 
munications policy consistent with the intent of the United States to 
assist the less developed nations of the world and to foster the friend- 
- of all nations by peaceful means. 

t would appear that not only is a central policy undeveloped, but 
the responsibility for establishing such a central communications policy 
either generally or insofar as space is concerned is unclear. The 
oe of State has an obvious primary role in the development 
of foreign policy, mcluding the implications of scientific achievement 
and of global communications and broadcasting as they may serve as 
instruments of foreign policy. The Telecommunications Coordinating 
Committee formed in 1946 by the Secretary of State was'created as 
an advisory body to consider such telecommunications policy ques- 
tions, but has only recently turned its attention to space teleecommu- 
nications. On the other hand, the Federal Communications Commis- 
sion is required by statute to establish national communications policy, 
although it has perhaps been unable to devote its full attention to this 
question by virtue of its day to day problems. Furthermore, within 
the Communications Act of 1934, the President through exeéutive 
order has assigned to the Office of Civil and Defense Mobilization 
responsibility for coordinating telecommunications policies within the 
Executive Branch: 
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The NASA has a clear statutory responsibility for the development 
of peaceful applications of outer space, including communications 
satellites. At the same time, it is the Department of Defense that has 
undertaken the most ambitious programs in space telecommunications, 
results of which would be applicable to the problems described here- 
tofore; the effect of coordination between DOD and NASA cannot 
yet be assessed. 

It is clear that policy planning for space telecommunications is 
vital to realization of the potential of space operations. In that 
regard, preparations for the extraordinary session of the ITU are so 
important and will require such skilled leadership and coordination 
on the part of those U.S. agencies concerned, that the Congress may 
wish to be sure that goals are identified, programs evolved, and 
emphasis directed to this area to assure steady progress free of the 
losses of a crash program and of the regrets by decisions based on 
expediency. 

It is equally clear, however, that the issues raised by the potential 
for space relay stations urgently requires the development of a frame- 
work of U.S. policy which would serve as guidance for those preparing 
for the next ITU meeting; it could provide a long-term basis for a 
dynamic U.S. policy in communications that would match swiftly 
changing patterns of the technical, economic, and political elements 
that mark contemporary events. 


AREAS OF INTEREST FOR CONGRESS 


This report sets forth a brief background of agreements at Geneva 
and the implications for frequency enna to be negotitated at the 
forthcoming 1963 meeting. It also identifies issues and areas for 
study of most immediate and direct interest to the U.S. Congress 
concerning— 

(1) Significance of the 1959 Geneva treaty ins agree- 
ments on space telecommunications and now awaiting ratification. 

(2) The need to identify frequencies, bandwidths, and channel 
exclusivity required for guidance of responsible agencies in deter- 
mining future frequency needs to be proposed at the 1963 ITU 
Conference, and the need for NASA and other agencies concerned 
with space telecommunication to consolidate technical data being 
developed by the Army Signal Corps, the National Bureau of 
Standards, and by private interests, and if necessary to sponsor 
immediate additional research. 

(3) Coordination and jurisdictional problems between various 
Government agencies which may have regulatory responsibilities 
or direct cognizance over space operations utilizing fruits of 
successful research either for purposes of long-distance com- 
munications, weather observations, or otherwise. 

(4) The role of private enterprise and the relationships between 
the Federal Government and industry in fostering necessary 
penne and development and in providing and operating space 
relays. 

(3) Considerations as to whether space research may be ham- 

ered by the lack of a national communications policy and the 
implications of the present duality of authority over domestic 
frequency allocations. In this regard, identification of national 
policy must underlie future domestic allocations of frequencies 
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for space service because the radio spectrum is both finite and 
crowded, and all services are in live competition. The FCC 
recently decided to release to operators of private microwave 
stations certain frequencies that have unique value for space 
telecommunications. The effect of that decision on future space 
operations is particularly relevant to interests of the Senate 
Aeronautical and Space Sciences Committee. 

(6) The extent to which the Department of State and NASA 
are carrying out their statutory responsibilities through con- 
certed efforts to examine the benefits of space application to all 
nations, and to develop the necessary programs of cooperation. 

Interest by the Congress in such issues concerns questions of 
adequacy of current legislation, of the manner in which it is being 
implemented, and of the appropriations required for effective, prompt 
achievement of national goals, with due concern for thrift. 

This report identifies two separate areas of vital interest to the 
Nation wherein coordination of a variety of numerous policymaking 
bodies is necessary to the national interest—coordination of com- 
munications and coordination of a national program of science and 
technology. 








II. PURPOSE AND SCOPE OF STUDY 


In the Space Act of 1958, the U.S. Congress set forth, clearly and 
forcefully, statements of policy and purpose concerning outer space 
activities of the United States. In the first instance, Congress indi- 
cated its intent that such activities be devoted to peaceful purposes 
and for the benefit of all mankind. Moreover, the Gorigteat intended 
that these activities preserve the role of the United States as a leader 
in space science and technology, and that the United States cooperate 
with other nations and groups of nations in the research and opera- 
tions pursuant to the act and in the peaceful application of results. 
Swiftly moving events have now confirmed the perception and signifi- 
cance of this far-reaching statement of purpose. Science and tech- 
nology has not only now become widely recognized as a vital element 
of public policy, but the exploration of outer space, specifically, has 
made an unprecedented impact on world affairs. 

In view of the rapidly changing developments, both in scientific 
achievements and in world events, the Senate Committee on Aeronau- 
tical and Space Sciences has sponsored the preparation of numerous 
background reports so that it may keep continuously informed on 
matters relevant to its area of jurisdiction and identify those imme- 
diate and emerging issues of which the Congress should take cog- 
nizance in order that the U.S. program make steady progress. 

One such recent study, entitled “Radio Frequency Control in 
Space Telecommunications”’! identified the dependence of research 
and exploration in outer space upon clear and uncluttered radio com- 
munication between space objects and Earth terminals. Adminis- 
trative processes were described by which specific frequencies are 
assigned for radio transmissions as the best guarantee against harm- 
ful interference with space research. Particular attention was called 
to the need for international agreement in this area because of the 
globe-girdling orbits of artificial satellites and of the steps taken at 
the 1959 Administrative Radio Conference convened at Geneva by the 
International Telecommunication Union to set aside 13 bands on a 
shared basis, specifically for Earth-space and space research. 


COMMITTEE INQUIRIES SENT TO EXECUTIVE AGENCIES 


The report concluded by identifying a number of topics that were 
beyond its scope, yet considered to warrant immediate attention and 
study. Following up these implications, Senator Lyndon B. Johnson, 
Chairman of the Senate Committee, addressed a series of inquiries to 
those executive departments and agencies having statutory respon- 
sibilities either in the area of space research or in communications, 
with a view toward developing information that would supplement the 
radio frequency report nA thus facilitate understanding by the Com- 


mittee of various problems involved. 


1“Radio Frequency Control,” op. cit. 
6 
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Thorough and careful replies to the Chairman’s requests have gone 
far in clarifying a number of significant points remaining concerned 
with the special area of frequency allocations; and out of the text of 
these letters, together with additional study, has emerged certain of 
the broader implications concerned with policy planning. 

(The full text of these replies appears in the appendix.) 


QUESTIONS RAISED BY THIS STAFF REPORT 


This current staff report has thus been prepared using bac und 
material from the earlier study, replies from the Exeeutive Depart- 
ment to the Committee’s inquiry, and other information developed, 
particularly concerned with— 

(a) Response by U.S. agencies to the Geneva allocations for 
space service. 

(6) The adequacy of the ITU frequency allocations for pending 
space research. 

(c) The adequacy of the ITU frequency allocations for com- 
munication satellites. 

(d) Status of planning for a proposed extraordinary ITU con- 
ference to be convened in 1963 for the purposes of extending the 
Geneva 1959 decisions. 

(e) An identification of U.S. communication policies relating 
to space operations. 

It is not intended that this current study be a definitive treatment 
of communications policy planning, nor of the technical requirements 
for future space operations, Rather, it'is desired to extend the thesis 
of “Radio Frequency Control,” and thus to bring up te date those 
recent elements of public policy concerned with space communica- 
tion, and particularly to identify any new or emerging areas that deserve 
attention by the Congress. 


MANY AGENCIES SHARE IN JU. 8. RESPONSIBILITY 


In this current report attention is drawn to the significance of the 
extraordinary radio conference in 1963 in further extending the 1959 
Geneva provisions for radio communication with and between vehicles 
in space so that a greater promise of the many peaceful prpraesiine 
including space relays for global communication, will not be ampered 
7 inadequate planning for radio frequency control. A number of 

.S. agencies share in the responsibility for this planning ineluding 
in particular, the Department of State, the National Aeronautics 
Space Administration, Department of Defense, Bureau of the Budget, 
the Federal Communications Commission, the Office of Civil and 
Defense Mobilization and its advisory committees, the U.S. Informa- 
tion Agency, and such policy planning bodies as the Telecommunica- 
tions Coordinating Committee. Their various functions and respons- 
bilities as elements of policy making machinery are briefly described 
and problems deserving further study are delineated, particularly 
concerning coordination of programs having such complex interplay 
of economic and political factors with science and technology. 





III. PURPOSES OF SPACE TELECOMMUNICATION 


Activities in space requiring communication with Earth terminals 
include: 

(a) Research and development experiments with space vehicles 
and payloads. 

(6) Scientific measurements in outer space. 

(c) Practical applications. 

Almost without exception, experiments with space vehicles involve 
tracking to determine the trajectory and orbit as a check on intended 
performance. From initial observations, an ephemeris similar to an 
astronomical almanac can be constructed from which subsequent 
satellite positions can be accurately predicted. In addition, these 
same experiments involve the measurement of vehicle motions, in- 
cluding velocity and acceleration, vibration, pressures and tempera- 
tures at the skin and inside the vehicle, rate of fuel consumption and 

erformance of mechanical elements such as pumps, gyros, control 
Fink es, and auxiliary power devices, on the basis of which behavior 
of individual components as well as the éntirea system may be eval- 
uated. Such data are telemetered to ground stations for recording 
and subsequent analysis. 

Scientific observations in outer space are concerned with measure- 
ments in the upper atmosphere of the earth, the ionosphere and inter- 
planetary space, to determine physical and chemical properties of the 
environment, the presence of energetic particles and, in general, those 
characteristics beyond measurement or observation on the Earth’s 
surface that would lead to a better understanding of the nature and 
origin of the universe, including the solar system. 

Practical applications involve the use of artificial satellites for 
global communication, for collection of meteorological data, as naviga- 
tion or geodetic elements of a space coordinate system and for such 
purposes as surveillance. 

ether for research or for military or peaceful application, the 
success of all of these experiments and operations critically depends 
upon clear, effective, and reliable radio communication with ground 
stations. In fact, the integrity of such radio communication is as 
vital to these activities as would be the performance of any other 
component such as booster or payload. 

In addition to Earth-space circuits, radio communication at the 
launching pads facilitates preparations and permits the coordination 
oe many tracking or data acquisition stations located around the 
globe. 

HUNDREDS OF SPACE OPERATIONS ANTICIPATED 


Within the very near future, literally hundreds of space operations 
will be undertaken, each with its parse demand for telecommuni- 
cations. At first glance, it would appear that with an apparently 


unlimited breadth of radio frequency spectrum, an exceedingly large 
number of transmitters could operate at adjacent frequencies without 
interference. Unfortunately, this is not the case. The radio spec- 
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trum, which is considered to extend from 10 ke/s to 3,000,000 Me/s 
is already heavily congested below about 15,000 Me/s by demand 
placed upon it for conventional communications. Protecting space 
transmissions from harmful interference must thus be expected to 
follow the same administrative processes that have been employed 
with varying degrees of success in relation to more orthodox systems 
of communication—the regulation and control over all transmissions 
through frequency assignment. 

This process involves the allocation of spectrum space to radio 
services and assignment of specific frequencies to each radio transmit- 
ter with the expectation that, considering propagation characteristics, 
transmitter power, scheduled time sharing, and geographic location, 
the greatest possible utilization could be made of the imited spectrum 
resource, ere are differences, however, between space transmissions 
and those between two points on or near the Earth’s surface. By 
virtue of the low power and small antenna size of active satellites, and 
reflecting and refracting characteristics of the upper atmosphere, only 
certain frecruenitia are suitable. At these frequencies, radio signals 
are propagated in straight line-of-sight paths. ile for communica- 
tion between two points on the Farth’s surface, the correspondin 
range would be limited to visual distances, thus permitting channe 
sharing by geographically separated stations, this may prove to be 
impracticable with sensitive space receivers, considering also the globe- 
girdling characteristics of an artificial satellite wherein almost every 
spot on Earth could be within line-of-sight, within a few passes. 

missions thus lose their strictly local character and new problems 
emerge in channel sharing. The need for international protection of 
space telecommunication thus becomes all the more urgent. 

Further details are developed in this section concerning these pur- 
poses for telecommunications as background to the general discussion 
which follows. In section IV, specific spectrum demands are also 
given. 


A. RESEARCH AND DEVELOPMENT OF SPACE VEHICLES AND 
PAYLOADS 


Data from experimental space vehicles at launching and in flight 
are vitally needed to confirm engineering predictions of performance. 
In the event of failures, these same data may prove the only clues to 
diagnose the causes of malfunction and thus to form a basis for rational 
improvements that would transcend pure guessing. 


WEIGHT LIMITATIONS ARE SEVERE 


The engineering design problem becomes unusually demanding be- 
cause of severe limitations on vehicle weight. As a consequence, the 
factors of safety which engineers may otherwise depend upon to 
accommodate approximations in design theories, unknowns in load- 
ing, imperfections in materials and in workmanship, must be shaved 
toa minimum, Otherwise, each pound of extra weight while provid- 
ing additional margins of safety may defeat mission accomplishment 
by requiring perhaps 80 pounds of fuel to boost that redundant 
vehicle weight into orbit. Designers are also forced to compromise 
in their desire for redundant systems which would supplement pri- 
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mary components in the event that they fail: In a sense, then, vir- 
tually all of the thousands of complex and interlocking elements must 
—- as expected or else the entire vehicle and experiment may be 
ost. The data telemetered by radio from a vehicle and from the 
payload thus become uniquely important. 


IMPROVEMENTS IN RELIABILITY SOUGHT 


Along with refinements in design, analysis of flight data facilitates 
improvement in reliability. Failures are not only disappointing and 
damaging to morale and prestige, but in terms of operational units, 
whether as intercontinental ballistic missiles or as capsules for manned 

ight, the system can only be considered operational if the reliability 
is both high and proven. 

The requisite proof of performance perhaps reaches its most crucial 
test when undertaking manned flight. Apart from utilizing radio 
telemetry to confirm capsule performance prior to the first manned 
test, continuous voice communications and telemetry of physiological 
data, are planned when the astrouaut is in orbit, to permit ground 
controlled abortion of the flight, if necessary.’ 


B. Scrpntiric MEASUREMENTS IN OuTER SPACE 


Most of what man now knows of space outside of the Earth’s 
atmosphere he has learned through visual observations with optical 
telescopes, recently with radio telescopes, and with other sensitive 
instruments to measure the approach of energetic particles to the 
Earth. Any understanding of the universe around us, of its origin, 
of its evolution and of the mystery of life itself requires development 
of knowledge beyond what is possible from the surface of the Earth 


only, 

The United States has thus undertaken extensive and systematic 
programs of measurements in space including: micrometeoritic im- 
pact, atmospheric pressure and composition, concentration of ne ng 
ions, tension of the Earth’s electrostatic field, tension of the Earth’s 
magnetic field, intensity of the Sun’s corpuscular radiation, composi- 
tion and variations of primary cosmic radiation with distributien of 


photons and heavy nuclei, solar Lyman-alpha radiation, and measure- 


ments of solar-Earth heating processes. 

The discovery of the Van Allen Radiation Belt as an unexpected 
ne: together with Soviet photographing of 70 percent of the 

oon’s far side are dramatic examples of such scientific achievements. 

In every instance, the data thus obtained have been transmitted to 
Earth via radio. 

Future experiments involving instrument landings on the Moon 
itself and dematehy involving manned exploration obviously will 
make increasing use of radio. More detailed plans and the specific 
implications concerning this use of the radio spectrum are given in 
section IV-B. 

Radio and radar astronomy, in a broad sense, may be regarded as 
a form of space telecommunication, at least in the context of spectrum 
poo pe separate discussion of this new science is given in section 


1*Space Research in the Life Sciences,” report of the Senate Committee on Aeronautical and Space 
Sciences, July 15, 1960, p. 11. 
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C. Practica, AppLicaTions oF Space RELAYS 


Whereas the initial probes into outer space and orbits around the 
Earth may have created the impression that achievement was signifi- 
cant for its own sake, still there was recognition by the more visionary 
space engineers, and more recently on a far broader basis by the 
general public, that outer space has numerous practical applications 
of considerable significance. TIROS I, for example, orbited April 1 
1960, and operating until June 28, 1960, successfully photo aphed 
and transmitted to the ground 22,952 images of cloud cover of unique 
value in meteorological research and weather forecasting. TRANSIT 
Satellites I-B and [I-A will aid in determining the feasibility of an 
all-weather navigation system, more reliable than radio and stellar 
systems now in use. Satellites may be expected for still other prac- 
tical purposes, some of which may even now be only dimly seen. One 
of the most significant uses, however, and the one on which consider- 
able emphasis is placed in this report, concerns the use of artificial 
satellites for global communication. ECHO I satellite has been re- 
peatedly employed since its launehing on August 12, 1960, as a passive 
link in voice and facsimile relays over 3,000-mile ranges. COURIER 
I-B has been accepting and dumping teletype messages on command 
at a rate of 340,000 words on each 90-minute pass since the October 4, 
1960, launching. 

The potential of space relays has been recognized for many years, 
with one of the most thorough early accounts and forecast of their 
use developed by J. R. Pierce. The significance of communication 
satellites gained special attention in the Fine 1959 report of the U.N. 
Ad Hoc Committee on the Peaceful Uses of Outer Space. The con- 
temporary potential viewed by a number of interested Government 
agencies is discussed in the context of frequency needs for global 
communication in section X for which the following commentary may 
be of interest as background. 


RELIABLE MILITARY COMMUNICATIONS ARE NECESSARY 


In the first instance, the United States has need for rapid and re- 
liable communications to accommodate its world-wide military com- 
mitments. At the present time, these are afforded by long-distance 
radio transmissions of conventional means, and by commercial sub- 
marine cable. Jt is known that such high-frequency, ionosphere- 
bounced radio transmissions are highly susceptible to disruption from 
solar flares. While the submarine cables for overseas transmissions 
are far more reliable, they have, nevertheless, been frequently subject 
to disruption by cuts from “otter boards” of fishing trawlers, either 
accidental or otherwise, with loss of important service over a period 
of many days.’ A communications satellite capable of affording long 
distance reception would significantly supplement these two present 
systems. 

PUBLIC MESSAGES TO INCREASE SEVENFOLD IN NEXT DECADE 

Equally important is the utilization of space relays for messages by 
private or common carrier. In 1950, over 134 million overseas tele- 

Sate aie Reeve Sed Bie. De Pate eB 8 A ntav me 
with an average of 4.5 days with cables out of service after each break. 
59786—60——2 
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phone calls were made. In 1960, it is expected this will have grown to 
3 million and it has been predicted that by 1970, the traffic will increase 
to 21 million. This sevenfold increase in demand over the next 
decade is bound to overtax existing facilities and despite plans now 
being made for additional submarine telephone cables, alternate 
means of communication—such as by satellites— have captured the 
attention of commercial communications interests who are now eval- 
uating the economic as well as technical feasibility of space relay. 


ACTIVE AND PASSIVE SATELLITE SYSTEMS 


In the first instance, global communication by artificial satellite, 
while exotic in technique, should be thought of as simply another type 
of long-distance, trunkline, communication circuit. Moreover, a prin- 
cipal consideration is compatibility with present and planned systems 
in which satellites become components in a network utilizing extensive 
ground facilities, including existing land lines and conventional 
traffic routing systems. 

Communication satellites fall into four classes: 

(a) Low-altitude passive. 

(6) Low-altitude active. 

(c) 24-hour orbit passive. 

(d) 24-hour orbit active. 

Passive satellites merely scatter or reflect signals transmitted from 
one station on the ground to a receiver at some distance. An active 
satellite, on the other hand, carries equipment so that signals re- 
ceived from the ground transmitter may be amplified and retrans- 
mitted to the ground receiver. Passive satellites have the advantage 
of simplicity and thus reliability because no communication equip- 
ment is carried aboard. Reflectors, for example, such as the successful 
Project ECHO, simply involve a 100-foot diameter sphere formed as an 
inflatable structure of a thin mylar film. Passive satellites have the 
disadvantage, however, of scattering incident energy in all directions. 
Thus, the transmitter power must be high and the receiving antenna 
system elaborate in order that a satisfactory communication circuit 
be established. 

Active systems, on the other hand, may be expected to be more 
effective because the enormous transmitter power and highly sensitive 
receivers are unnecessary. However, for active types to become opera- 
tional, it is necessary that heavy masses of communication equipment 
be orbited, including the source of electrical power. Concomitant 
with such orbiting system is the disadvantage of relatively decreased 
reliability and longevity as compared with the passive system. 
Ultimately, however, most if not all communications specialists agree 
that practical space relays must involve active systems.‘ 

The distinction between low-altitude and 24-hour orbit satellites 
lies first in their distance from the Earth. The low-altitude types 
may orbit at distances ranging from 3,000 to 5,000 miles, cycling the 
Earth once approximately every 5 hours. The 24-hour type, however, 
orbits 22,300 miles above the Earth, traveling at a velocity so as to 

4 Recent papers presented to the September 1960 National Symposium on Space Electronics and Telem- 
etry of the Institute of Radio Engineers postulate heavy use of active systems. In particular, reference 
should be male to ‘“The Significance of Military Communications Satellites,” by Clifford D. May, Jr 


ual 


“Some Aspects of a Synchronous Satellite Communication System’’, by Sidney Metzger, and ““An Event 
Communication System,” by S. G. Lutz, 
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maintain a stationary position relative to a point on the Earth’s surface 
at all times (thus, the designation “24 hour”). The lower altitude types 
are well within current technology, as exemplified by COURIER, 
whereas the higher altitude systems may have to await development 
of heavier boosters or other components. However, the 24-hour type 
may ultimately prove the optimum system because no tracking facili- 
ties or moving antennas are necessary, and because only three such 
satellites could provide coverage of about 81 percent of the Earth’s 
surface, only polar regions being excluded. Similar coverage with 
lower orbiting space relays may require as many as 50 units, if in 
random rather than explicit orbits. 

Another distinction may be drawn between “real-” and “delayed- 
time” relays. Real-time systems esprovide instantaneous retrans- 
mission, Delayed-time relays, on the other hand, store information 
on magnetic tapes, and forward it on command. Euch has its own 
application although the real-time system is the only one suitable for 
2-way telephony. 


NASA AND ARPA RESPONSIBILITIES 


It was decided early in the development of space applications that 
the National Aeronautics and Space Administration would undertake 
sponsaranlp of communication satellites using passive systems and 
the Department of Defense, satellites using active systems. To some 
extent, this may reflect the lack of large boosters in the United States 
which would be required for active areca, which at that time gave 
the passive system greater promise of initial achievement. 

The National Aeronautics and Space Administration has the re- 
eee for developing peaceful applications of outer space and 
the Department of Defense for military applications. The separation 
of active versus passive communications systems along these juris- 
dictional lines, while perhaps having merit at the time the initial 
decision was made, may be reevaluated * from the point of view of the 
thesis developed in this report concerning the significance of communi- 
cation satellites for international cooperation, the need that frequen- 
cies be established for their successful use, and the related urgency 
of developing firm research data prior to the 1963 Radio Conference 
on the basis of which frequene ocations could be made. 

While NASA has developed the ECHO passive satellite, the Ad- 
vanced Research Projects Agency of the Department of Defense 
initiated several projects under development in the active repeater 
communications satellite area. Classified under the general code 
name NOTUS, these were transferred to Army cognizance September 
23, 1960. Included under this general category are projects AD- 
VENT (a recent rubric that encompasses projects formerly known as 
STEER, TACKLE, and DECREE) and COURIER. The best 
known of these is COURIER, which is a refinement of the successful 
“‘talking” satellite, project ATLAS-SCORE, which carried President 
Eisenhower’s Christmas message to the world in December 1958. 
COURIER is a delayed-time, repeater, able to receive and store, or 
retransmit on command, 340,000 words during each 5 minutes of a 


5 Although not publicly announced, an understanding between NASA and DOD was reached on August 
24, 1960, by which NASA would move forward in the active satellite field. 
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90-minute orbit it is in range of ground terminals. The first unit 
was launched on August 18, 1960, but regrettably exploded 2 minutes 
after launch. The second was far more emma as reported in 
the following news item: 


U.S. Courter Satevuits Put 1n Orsrt—CommunicaTIONs EQuIPMENT 
Stores, RereasEs MussaGes 


(By Warren Kornberg, staff reporter, Washington Post) 


Wasntneton, October 5, 1960.—The United States scored another space 
communications success yesterday with the launching of COURIER I-B, an 
active communications satellite. 

COURIER roared toward southern Africa from Cape Canaveral, Fla., at 1:50 
-m., e.d.t., and less than an hour later had transmitted a message from President 
isenhower to Secretary of State Herter at the United Nations. The Secretary 

delivered it to Ireland’s Frederick H. Boland, President of the General Assembly. 

The President welcomed 16 new nations to the United Nations, and expressed 
the hope they would continue to witness such scientific advances as the new U.S. 
satellite as evidence that ‘“‘the means are at hand to build the structure of true 


e. 

COURIER is a 51-inch-diameter sphere enclosed in a coat of 19,200 blue cells 
for the transformation of solar energy. into electricity to power its 300-pound 
complex of communications equipment and charge its batteries. 

It was carried aloft in a two-stage THOR, ABLE-STAR rocket and placed in 
an orbit ranging from 580 to 750 miles from the earth. 

COURIER differs from ECHO, the National Aeronautics and Space Admin- 
istration satellite, in that ECHO simply reflects messages from its aluminized 
skin, while COURIER receives, stores, and retransmits on command. 

Its five tape recorders are eapable of receiving and transmitting more than 
70,000 radioteletyped words a minute in each direction simultaneously. It can 
also be used to receive and transmit voice messages. 

It utilizes ultra-high-frequency microwave bandwidths between 1.7 and 2.3 
kilomegacyeles (a thousand million eyeles per second), a range never before used 
fe aero communications and relatively free from natural and manmade 

Tierence. 

Radio operators able to track the satellite and receive on the microwave fre- 
quencies may listen to COURIER, but will be unable to trigger it either to receive 
or transmit without the very-high-frequency triggering eode being kept confi- 
dential by the Department o ense. 

Further experiments are expected soon, however, with some expecta- 
tion that COURIER satellites will be imbedded in the military 
comraunication system in the calendar year 1963.° 

Active satellites now display such promise for military systems that 
their employment for civilian message traffic and broadcasting appears 
almost certain. NASA may thus be expected to alter its stand 
in previously sponsoring only passive systems, with the collateral sup- 
position that supplemental appropriations may be requested of the 
Congress to support such programs. The degree of coordination be- 
tween the Department of Defense and NASA, however, is a matter of 
special concern for it would be uneconomical in the extreme for NASA 
to undertake a completely parallel p in active communications 
satellites. Any NASA program would thus be presumed to build on 
components and systems already developed by DOD, but modified to 
meet differences between civilian and military communications. For 
instance, in both cases, the space relay would serve as a new long-haul 


*“The Significance of Military Communication Satellites,” C, D. May, Jr., Transactions, Institute of 


PGSET, September 1960. 
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trunkline which at both ground terminals would have to mesh with 
existing but separate military and civilian ground facilities and mes- 
sage handling and switching systems. On the other hand, as men- 
tioned previously, many communication circuits handle both military 
and civilian traffic, the main distinction lying in enciphered military 
messages. Problems in international cooperation may arise in possi- 
ble joint use of such systems, and it should be recalled that Congress 
has regarded NASA as the appropriate agency, rather than DOD, 
for dealing with other nations for peaceful uses of space relays, either 
active or passive. 
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* “The Significance of Military Communication Satellites,” C. D. May, Jr., Institute of 
; ary ites, y, Jr., Transactions, 


GSET, September 1960. 
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trunkline which at both ground terminals would have to mesh with 
existing but separate military and civilian ground facilities and mes- 
sage handling and switching systems. On the other hand, as men- 
tioned previously, many communication circuits handle both military 
and civilian traffic, the main distinction lying in enciphered military 
messages. Problems in international cooperation may arise in possi- 
ble joint use of such systems, and it should be recalled that Congress 
has regarded NASA as the appropriate agency, rather than DOD, 
for dealing with other nations for peaceful uses of space relays, either 
active or passive. 








IV. SPECTRUM DEMANDS FOR SPACE USE 


Radio communication involves the radiation of electromagnetic 
waves, one of the important characteristics of which is their fre- 
uencies. In this regard, the radiation is similar to visible light, 
rays, etc., except that the ranges of frequencies for the different 
phenomena are different. For radio transmission, the electromagnetic 
speienes made available by the state-of-the-art is considered to cover 
the continuum of frequencies in the range of 10 kce/s to 3,000,000 Mc/s, 
although for practical purposes, the upper limit is considered at 40,000 
Me/s. Within this spectrum, different bands are allotted for different 
services, and in turn specific assignments made of frequencies to each 
transmitter as a means of reducing harmful interference. Neverthe- 
less, considerable crowding exists in certain portions of the spectrum, 
with the consequent disruption of service to the users. It is thus 
necessary for all users to conform strictly to the rules established for 
transmissions. 
IDENTIFICATION OF SPECTRUM BANDS 


By international agreement, the spectrum bands are identified by 
type of communication service or group of services such as point-to- 
point (fixed), mobile, broadcasting, amateur, standard frequency 
signals and air or maritime radio navigation beacons. Each service 
has been assigned a plurality of nonadjacent bands throughout the 
spectrum, in some cases with different allocations for different geo- 
graphic regions.' Until the 1959 Geneva Conference, no specific allo- 
cation had been made for Earth-to-space or space-to-space service. 
At that session, however, such allocations were designated for the 
first time, involving some 13 relatively narrow bands of frequencies. 


FACTORS INFLUENCING ASSIGNMENTS 


In practice service assignments are influenced by numerous techni- 
cal factors: 

(a) Propagation characteristics differ at different parts of the 
spectrum; i.e., at some frequencies, radiation reflected by upper 
layers of the atmosphere may be reflected over long distances. 

(6) Transmitter power associated with such use as mobile stations 
is usually lower than available at fixed stations. 

(c) Antenna size varies with service in that mobile stations obvi- 
ously can only accommodate compact arrays; only certain types of 
communication traffic economically justify large investments for 
massive arrays required for low frequencies. . 

(d) Interference varies along the spectrum either from manmade 
or natural terrestrial and extraterrestrial sources. 

(e) The upper ionosphere is an erratic factor in propagation and 
displays irregular diurnal and seasonal variations as well as a con- 
siderable responsiveness to solar sun spots and flares. 


1 Considering past practice, geography, propagation characteristics and local spectrum demand, alloca- 
tions by ITU are in 3 regions: Region i embraces Western E , all of U.S.S.R., and Africa; Region 2 
includes all of the Western Hemisphere; Region 3 comprises roughly all of Asia except the U.S.S.R. 


16 





5 
{ 
: 
; 
{ 
: 
4 
: 


we 





leer 


LLIB RPT 


SME Le 


POI I NE RO 


POLICY PLANNING FOR SPACE TELECOMMUNICATIONS 17 


(f) The feasibility of channel sharing varies considerably, de- 
pending upon circumstances. 

(g) The state-of-the-art of radio technology changes, particularly 
considering development of new techniques opening up the higher 
frequency register of the spectrum, and development of propagation 
techniques that permit reliable long-distance communication at 
frequencies otherwise regarded as suitable only for shortrange use. 

aking these factors into account, frequency nomination is guided by 
one goal—the development of a maximum ratio of signal strength to back- 
ground noise. 


REQUIREMENTS FOR SPACE USE 


For space use, requirements are generally phrased in four categories: 

(1) Transmission between Earth and vehicles in space—involving 
propagation through layers of the upper Earth’s atmosphere known to 
be frequency selective. 

(2) Transmissions between two or more vehicles outside the Earth’s 
atmosphere—involving telecommunications in free space wherein fre- 
quencies could be employed which do not penetrate the ionosphere 
and, accordingly, do not mutually interfere when the same frequencies 
are used on Earth. 

(3) Transmissions for research on propagation characteristics—to 
study properties of the upper atmosphere in which electromagnetic 
radiation may be reflected or refracted and, 

(4) Protection of bands for use in radio astronomy—involving the 
prohibition of terrestrial transmissions so as to permit satisfactory 
reception of extremely feeble signals being emitted from extraterres- 
trial sources. 

One of the earliest comprehensive studies of spectrum needs for 
space use was undertaken by the U.S. Army Radio Frequency Engi- 
neering Office and vablicied in July 1958.’ 

Other early studies including specific recommendations for frequency 
allocation have been made by the American Rocket Society and 
offered as testimony before the FCC in dockets No. 11997 and No. 
12263, by the International Astronautical Federation, the Committee 
on Space Research (COSPAR) * and by CCIR Study Group VI in its 
preparatory sessions prior to the 1959 Geneva meeting. 

he most recent published study is that ofthe National Bureau of 
Standards.* 

In addition, spectrum demand for radio astronomy was evaluated by 
the International Astronomical Union and by a special group of radio 
astronomers convened by the National Academy of Sciences in October 
1959. 

Technical details are beyond the scope of this current report, but 


certain elements of background may provide perspective to view the 
broader policy ramifications. 


2“ Optimum Frequencies for Outer Space Communication,” U.S. Army Radio Frequency Engineeri 
Office, Orly 1958. “Tentative Evaluation of Transmission Factors for deans Vehicle Communication,” 
U8. Army Signal Propagation Agency, September 1958. 

i vernmental ae established within the International Council of Scientifie 
ms; see ‘Radio. cy Control,” Op. Cit., p. 45-48. . ’ 

4“Optimum Frequencies for Outer Space Communication,” George W. Haydon, NBS JI. of Reséarch, 
vol. 64D, No. 2, March-April 1960, pp. 105-109. 
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A. Eartu-Space CoMMuUNICATION 


Artificial satellites orbit at such altitudes that radio communication 
with the Earth must pass through the atmosphere. Since the atmos- 
phere and ionosphere are frequency selective, signals must be trans- 
mitted at such a frequency as to pass through what may be regarded 
as a “spectrum window,” in a straight line path between the vehicle 
and Earth. Otherwise, the transmissions would be reflected, re- 
fracted, or absorbed so the signal would be severely attenuated. 
Propagation characteristics dictate space frequencies. 

In general, then, considering these propagation characteristics, 
frequencies should be above 10 Me/s. 

On the other hand, an upper boundary to useful frequencies is 
established by an absorption phenomenon of rainfall and gases. This 
upper limit 1s generally around 10,000 Mc/s but may range, with 
some transmission losses, as high as 20,000 Mc/s. 

Space relay stations generally have modest transmitter power and 
in view of the distances involved would require use of frequencies 
where interference is a minimum. Measurements indicate that nor- 
mal radiation from outer space provides an unacceptable level of back- 

ound noise below 10 Me/s and, in fact, may make reception poor at 

requencies less than 100 Me/s. 

Inevitably, frequency selection represents a compromise and, insofar 
as space communication is concerned, the already heavily occupied 
spectrum is not an insignificant factor. Yet, in few other instances of 
radio communication is the need more pressing for freedom from 
harmful interference, nor the guarantee of such freedom more de- 
pendent upon international agreement. Extraterrestrial objects may 
well be consecutively above different countries of the world, thus 
beyond the normal concept of sovereignty within national boundaries. 
Therefore, international collaboration to protect such transmissions 
offers the only hope for the successful exploration and exploitation of 
outer space. 

ANTENNA CONSIDERATIONS 


Another factor in frequency selection concerns the size and shape 
of both transmitting and receiving antenna arrays with limitations 
existing at both terminals. Restrictions of size and weight of space 
stations are unusually severe and also involve power losses because of 
present use of omnidirectional arra On the other hand, the state- 
of-the-art is pointing to spin-sta d space stations to provide 
antenna directivity. In that event, narrow beam rather than broad 
beam antennas may be used to permit increased channel capacity 
without requiring correspondingly increased frequency allocations. 
At the Barth terminal, the problem of antenna size is less formidable, 
except that large dishes for the reception of feeble signals are costly. 
Moreover, despite the high antenna gain by using large dishes, a prac- 
tical limit exists in size if reception.is desired of high frequency signals. 
In this case, the irregularities of the parabolic surface of the antenna 
dish interfere with the resolution of weak signals such that more 
pertact smaller dishes are. preferred to the Jess perfect larger ones. 

roblems also arise if the antenna must track the space radio trans- 
mitter, a requisite of all space relays except for the 24-hour orbit type. 
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Whether active or passive relay satellites are proposed, the desired 
oal in each case is the attainment of the maximum traffic capacity. 
ecause of the limitations imposed by atmospheric absorption and 

by inospheric reflection-refraction, the currently acceptable frequency 
range for satellite relay communications is considered to lie between 
100 and 10,000 Mc/s. These practical limits of the band are not rigor- 
ously defined, however, but are dependent in some degree upon 
geographic location, meteorological factors and time of operation. In 
practice the actual choice of frequency involves the usual trade offs 
among bandwidth, power output, antenna size, noise figure, etc., and 
additional ones caused by such effects as Doppler shift (which serves 
to widen the required bandwidth) and Faraday rotation (which serves 
to decrease the power of the signal). 


BANDWIDTH AND POWER REQUIREMENTS 


A second significant characteristic of spectrum demand is thus band- 
width. That is to say, transmissions are not made on discrete fre- 

uencies, but actually on bands of frequencies. Obviously, the wider 
the band, the more space is occupied in the radio spectrum. There 
is thus considerable pressure for maintaining these bandwidths as 
narrow as is consistent with the service intended. 

Considerations of the relative needs for bandwidth reveal that there 
is a direct relationship between the quantity of information to be 
transmitted in any unit of time, and both power and bandwidth. 
That is to say, greater bandwidth is required for the communication 
of voice a than of telegraphy, greater for high fidelity music 
programs than for voice, and greater for rapid facsimile or televisual 
programs than for high fidelity sound. 

In sending signals by radio, various systems of modulation can be 
used. These require various bandwidths and powers and have 
various advantages depending upon the signal characteristics and 
system requirements. evertheless, the electronics engineer can go 
only so far in achieving the most practical balance between bandwidth, 
power, and reliability, The design engineer will find his task simplified 
if he can trade power for bandwidth. On the other hand, the lasting 
health of radio communication depends upon the poy possible 
degree of conservation of the all-too-limited available frequency 
spectrum. In the latter case the preference ordinarily lies with the 
trade of added power or other performance factors for lessened band- 
width requirements. However, these matters of modulation systems 
and the like are engineering problems that concern themselves with 
the attainment of channel power efficiencies within a factor of three or 
so of the theoretical limit. Their explanation does not define the 
need for wide band transmission. The answer to this question lies in 
communication and information theory. 


DISCUSSION OF INFORMATION THEORY 


The commodity of communication is information. Information, 
itself, is quantitatively measured in “bits” (short for binary digits) 
which is, in reality, a unit of choice, such as yes or no.’ The measure 
of the total information transmitted is the minimum number of binary 
digits that would. be necessary to express the message so as to dis- 
tinguish it from all other possible messages. Information theory 
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tells us that the rate of transmission of information (measured in 
bits per second) is a function of bandwidth and of the ratio P,/N of 
average signal power to average noise power. This is true because 
the power or energy for transmitting the radio signal comes in discrete 
“packets” called quanta and their number per cycle per second of 
bandwidth is a function of wavelength, the background noise of the 
receiver and the average power to average noise ratio, P,/N. If with 
common methods we use a signal of a given bandwidth, difficulties are 
encountered unless we receive at least several quanta, for each cycle 
of that bandwidth. And in the same manner as it takes a discrete 
number of printed dots on a bookplate to produce a halftone with 
acceptable resolution, it takes also a discrete number of quanta to 
transmit a given quantity of information at specified frequencies. 
These relationships clearly show that one can exchange power for 
bandwidth but it should be recognized that under the present state- 
of-the-art, the amount of power available for satellite-to-Earth trans- 
mission is limited (this is true whether we speak of the power radiated 
directly from an active satellite transmitter or we speak of the signal 
reflected from the metalized surface of a passive relay satellite). 

One of the more obvious ways to increase the efficiency of channel 
utilization is to attempt to improve the information content of the 
transmission. As stated by Pierce and Cutler: 

Most signals which it is desired to transmit contain a great deal of unnecessary 
detail or are greatly redundant. Redundancy may be useful, since it adds to 
the reliability, or accuracy of the message but it is not usually present in a very 
efficient form. Many schemes have been proposed for increasing the information 
efficiency of a message * * * but comparatively little has been done in practice. 
In space communication it is likely that these ideas will be very important. [Italic 
added.]® 

It behooves us then to consider various methods of obtaining greater 
efficiency in the transmission of the kinds of information of interest in 
the satellite program. 

In early scientific space probes, all that was needed to increase our 
knowledge of the environment was a few bits of information on such 
quantities as the level of radioactivity, air density or magnetic field. 
Most such environmental information can be described by smooth 
curves, and any portion of the curve can be predicted with reasonable 
apbranmnacion from other parts of the curve. To use the message 
channel efficiently, in such a case, it is necess to generate a pre- 
dicted value from information which has gone before, and transmit 
only the error. If this is done at both terminals, the original charac- 
teristic of the information can be reproduced at the receiver. A cer- 
tain amount of redundancy should remain as a check on errors in 
transmission. 

The methods utilized to achieve optimum transmission efficiency 
can be very sophisticated and can cover more complex data such as 
speech signals, facsimile, or television pictures. One such method is 
to use linear prediction based upon the previously transmitted signal 
and to allow errors in the previously transmitted value-to be compen- 
sated for in later transmissions. 

In transmitting speech a saving may be found in the use of a 
“vocoder,” in which the amount of speech energy falling into a se- 
lected number of frequency bands is measured and transmitted to- 


} 5 Reference: Pierce, J. R., Cutler, C. C., “Interplanetary Communications.” In “ Advances in Space 
Science,” Academic Press, New York, vol. 1, 1959. 
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gether with information concerning pitch. With some loss of natural- 
ness, speech can be transmitted by this means over bandwidths of a 


few hundred cycles, an improvement of the order of tenfold over 
conventional practice. 


As pointed out by Pierce and Cutler: 


The largest savings in information capacity are obtained by the simple trans- 
lation of such things as speech or even television into the written word, or into a 
code * * * English text is usually transmitted by teletypewriter and requires 
five bits per character including spaces. Taking advantage of the known prob- 
ability of letter sequences, it can be encoded to take only four bits per character. 
If the text is encoded word by word it is reduced to 2.14 bits per character, and 
theoretically it could be reduced to as little as 1 bit per character. Information 


requirements, and savings obtained by use of correlation methods are illustrated 
in (the following) table: 


Typical information rates, bits per second! 


Type of message Straight Linear Very complex 
transmission | prediction encoding 

CT ets inchcaen sath i i tac cacaacig cea el 7x10" ~4x10" ~108 

eC a WE TV in esc ccdsnocdctidachiicstaithonnakdetéin 4X10" ~2x107 ~104%-106 

SOOO, 5 ig cite tenis dion cement hte cdg ciiedigunintgee eee ti 7X10 ~4X104 ~108 

Fs 06 i mtg no cn eciniliiondiiunccnauibentiilitpentheccapantiaiinna 2.4x108 ~10 ~le 

Coded English text (20 words per minute) (27.5 bits per word). 10 “8 ~2 
Meteorological data (temperature to 1° C accuracy in a 100° 

DU on ache dg iden d cidtin~ Smt duc detsbhbancdebdeaade ~~. 1 ~~. 01 ~%. 001 


1 “Interplanetary Communications,” op. cit. 
RELATIONSHIP OF BANDWIDTH AND POWER 


This concept of bandwidth requirement may be clarified through 
this second, vastly oversimplified explanation : 

Transmission of any form of intelligence may be transformed into 
bits, and the more complex the intelligence and the swifter is delive 
desired, the more bits must be transmitted in any given time interval. 
All communication systems encounter the unwanted phenomenon of 
background noise, which may be considered as a set of random bits, 
rather than bits organized according to a discrete pattern as in the 
case of the signal being transmitted. In order that the receiver 
discriminate between the noise and the signal, it is necessary that the 
power of the signal be somewhat above the background. Further- 
more, the more bits transmitted in a given time, and the shorter time 
interval there is between them, the greater resemblance there is be- 
tween bits of noise and bits of signal. Thus, as the speed of trans- 
mission rises, so must the power of the signal to rise above this noise. 

If very powerful transmitters are practicable, then only discrete 
frequencies or relatively narrow bands are necessary for transmissions. 
However, if the power is limited, one might consider substituting 
two transmitters, each at half the power of the original one, the two 
transmitting on adjacent frequencies. Then if the number of simul- 
taneous transmissions is increased, each at specific frequencies, but 
with correspondingly diminished power, it may be seen how ultimately 
a large number of transmissions on adjacent frequencies may be con- 
sidered equivalent to a wide band of frequencies, and thus, how 
bandwidth may be traded off for transmitter power in order that 
the sophisticated signals be transmitted in a reasonable time. 
As an example, a facsimile picture transmission by scanning 
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the image along closely spaced lines may take minutes with 
wide band and 1 hour with narrow. If a number of such pictures 
are to be transmitted, such as from a meteorological satellite, reflecting 
transient processes in the atmosphere, they would lose all their value 
unless the transmissions were sufficiently rapid. 


FREQUENCIES NOW UTILIZED IN SPACE RESEARCH 


Frequencies thus far employed in space experiments, except for 
classified data, are eee in table 1. Generalizations regarding fre- 
quency selection and bandwidth are given in table 2. 


CHANNEL SHARING 


Because the radio spectrum is finite, and because the number of 
users is high and rapidly increasing, channel sharing on a time or 
geographical basis becomes a significant means of accommodating all 
users while providing some modicum of freedom from interference. 
The feasibility of channel sharing with space operations becomes an 
open question, however, because signals are so weak, receivers so 
sensitive, and consequences of interference so severe. Many authori- 
ties claim that, until technology is improved, space research should be 
given exclusive use of limited bands. Many feel that the potential 
of space operations also depends heavily on such protection from 
interference during these experimental heme Those who disagree 
with a policy of exclusivity do admit that channel sharing is feasible 
only under the most stringent conditions of control. The issues 
emanating from this question are discussed in section VII-B. 
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B. ProeGram or THE NATIONAL AERONAUTICS AND SPACE 
ADMINISTRATION 


According to testimony before the Senate Committee on Aero- 
nautical and Space Sciences given by Dr. T. Keith Glennan, Admin- 
istrator NASA, the NASA 10-year plan would involve the expendi- 
ture of $12 billion to $15 billion in the next decade. During this 
period it is planned to launch something of the order of 275 space- 
craft culminating in a program leading to manned circumlunar flight 
and to the establishment of a permanent near-Earth space station. 
All will require assignment of radio channels. 

On A rid 1, 1960, the first meteorological satellite, Tiros I, was 
launched and on August 12 the first passive reflector communications 
satellite, Echo I, was placed into orbit. In the near future, major 
emphasis will be toward the launching of an advanced lunar probe 
vehicle and initiation of Centaur flight tests. If all goes as planned in 
Project Mercury, the first manned orbital flights will take place late 
in calendar 1961 after a series of rigorous orbital and suborbital tests. 

From this point on, the major milestones in the 10-year plan are 
stated to include a comprehensive program of exploration of the 
Moon and the nearby planets, and development of the Saturn vehicle 
to provide preliminary data leading toward manned circumlunar 
flight. No further specific mention of communications satellites is 
made by Dr. Glennan at the Senate hearings except to state that: 

It is highly probable also, that by the end of the decade, working communica- 
tions systems will be available to us. These, I think, have economic valve.’ 

Similar testimony was given by Dr. Abe Silverstein, Director of 
Space Flight Programs, NASA, but in this case the concern was with 
details of the shorter range programs.’ Dr. Silverstein pointed out 
that during the period 1960-63, NASA plans to launch 33 Earth 
satellite missions of which 25 are to be “scientific flights,” 4 are to be 
“meteorological flights” and 4 are “communications flights.” It is 
probably fair to state that until very recently the NASA program was 
not strongly oriented toward communications satellites. That future 

lanning may undergo some a in emphasis is reflected in the 
Restate 15, 1960, appointment of a “Special assistant to the Admin- 
istrator for Communication Satellites.” Proposed functions of this 
office are discussed subsequently. 


ALL SPACE VEHICLES HAVE HEAVY COMMUNICATIONS REQUIREMENTS 


It should be pointed out that the operation of all space vehicles, 
a, gar of purpose, from launch pad to point of impact or to orbit 
ul place heavy requirements on communications. It is quite 
obvious that plans for development of adequate space communications 
should accompany, if not precede, the oe requirements placed upon 
our existing radio frequency spectrum by the rapidly expanding space 


programs. However, significant advance in space communications 


*“NASA Authorization for Fiscal Year 1961,” hearings before the NASA Authorization Subeommittee 
of the Committee on Aeronautical and Space Sciences (Senate), Mar. 28, 29, 30, 1960, pt. I, p. 21. 

?“NASA Authorization for Fiscal Year 1961,” op. cit., p. 34, 

§Ibid., pp. 311-327. 
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will undoubtedly accrue as a byproduct of the research and develop- 
ment leading to these operations, and these developments may serve to 
alleviate the problem. 

The following two tables illustrate first, table 2,. NASA’s proposals 
for frequency selection and bandwidth for space and Earth-space 
services and secondly, table 3, NASA’s proposed uses for the [TU 
space and Earth-space bands. 


NASA—DOD COOPERATION 


Relative to the coordination of NASA’s activities in space communi- 
cation with those of the Department of Defense, Dr. Herbert F. York, 
Director of Defense Research and Engineering, in testimony before 
the Senate Committee on Aeronautical and Space Sciences, has 
brought out that the 10-year space program of NASA had been dis- 
cussed with representatives of the military departments for research 
and development; no indication was given that the Defense Depart- 
ment efforts in the development of communications satellites were 
being coordinated in detail with NASA in this area.® Further study 
of coordination is beyond the scope of this report. 

It must nevertheless be presumed that, considering the manner in 
which DOD and NASA have been sharing launching facilities and 
tracking stations, and making use of the same boosters in space experi- 
ments, coordination must exist at the working level, even without for- 
mal administrative machinery. Similar informal communications 
must also be presumed to have been adopted at higher policymaking 
levels. In lieu of use of the Civilian-Military Liaison Committee 
established by the Space Act, coordination achieved a formal status 
recently in the joint announcement on September 13, 1960, by the 
NASA and DOD that a new Aeronautics and Astronautics Coordinat- 
in Bones had been established by mutual agreement. The Board 
will— 


review planning to avoid duplication; coordinate activities of common interest; 


identify problems requiring solution either by NASA or DOD and insure a steady 
exchange of information. 


The Director of Defense Research and Mepuaeting and the Deputy Adminis- 
trator of NASA will serve as cochairmen. ese positions are now held by Dr. 
Herbert F. York and Dr. aoe L. Dryden, respectively. 

Organization of the Board includes a number of panels. These panels will 
identify and study problems related to space and aeronautics programs and make 


recommendations to the Board for their solution. Panel chairmen are members 
of the Board.” 


It is understoed that the panel on unmanned spacecraft, chaired 
by Dr. Homer E. Newell, Deputy Director of Space Flight Programs, 
NASA, will undertake immediate study of communications satellites. 

Frequency assignments for space use, as between NASA and DOD 
are negotiated through IRAC, in accordance with processes described 
subsequently. 

* Ibid., p. 507. 
# Joint NASA-DOD News Release 60-260 of Sept. 13, 1960. 
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C. Raprio Astronomy OBSERVATIONS 


Some 32 years ago, while investigating the causes of static then 
seriously disrupting trans-Atlantic radio telephone service, Carl 
Jansky discovered a continuous stream of radio noise originating in 
outer space. While only scant attention was paid to this discover 
until after World War II, within the past 10 years there has devel- 
oped a rapidly expanding field of science of radio astronomy involving 
a not bslabpainlarable investment in radio telescopes. 

It has been found that the sun is an intense source of signals, that 
Venus, Mars, and the Moon generate radio waves and that Jupiter 
demonstrates bursts of energy. By far the most powerful transmitters 
are in outer space, appearing to accompany the debris of exploding 
stars. Some such radio sources coincide with visible stars, but many 
do not. By the study of these sources, radio astronomers hope to 
unravel further the mysteries of the formation and evolution of the 
universe and other problems regarding its composition, and even the 
a of intelligent life on other worlds. Astrophysical research, 

owever, is not the only goal of radio astronomers and more practical 
rewards may be Sealinerl Whereas ships and aircraft now depend 
heavily on celestial navigation, future sextants perhaps for missiles 
may involve radio astronomy observations so as to permit determina- 
tion of position in all weather, at any time during the day, even in 
extreme reaches of north and south latitudes. Radio astronomy 
research may also benefit communications, generally, by revealing how 
solar flares produce radio blackouts, ete. Even more recently, there 
has developed a science of radar astronomy wherein bursts of energy 
from radar transmitters are bounced off of celestial bodies, and the 
reflected signal analyzed as a means of probing their composition. 

Inasmuch as radio noise is received over a continuum of frequencies, 
the protection of certain bands for their reception can, to some extent, 
be arbitrary. On the other hand, it has been found that extra- 
terrestrial signals are particularly intense at certain discrete frequen- 
cies, the most important one of which is at 1420.4 Me/s. Emissions 
at this frequency are known to originate in clouds of hydrogen gas 
very thinly scattered throughout space so that the band of 1400-1427 
Me/s has hein regarded as vital to these observations. Similar phe- 
nomenon are theoretically predicted but unconfirmed at 327.4 Mc/s 
corresponding to emissions by deuterium and 1667.0 Me/s correspond- 
ing to the hydroxy] radical. 


UNUSUAL NATURE OF SETTING ASIDE BANDS FOR RADIO ASTRONOMY 


The problem of setting aside bands for radio astronomy observa- 
tions is unprecedented in several regards. In the first instance, the 
very nature of the feeble extraterrestrial — requires absolute 
protection from interference; that is, the signal level with which radio 
astronomers work is so weak that subtle low-level noise becomes an 
insidious cause of misinterpretation. Moreover, such sources are not 
readily identified for reporting to the IFRB (International Frequency 
Registration Board). These sources may develop anywhere on the 
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Earth’s surface. Receivers in the United States might very well pick 
up unintentional transmissions from the other side of the globe. 
Internationally cleared bands without sharing of any kind are thus 
required. In view of the already crowded spectrum, the increasing 
demand for frequencies for communication purposes, and the exten- 
sions of prior commitments of frequencies wherein any type of dis- 
location is met with resistance, any pleas for clearing a band, par- 
ticularly for what may be regarded by some as impractical, academic 
research, may not find favorable response. 

The second unusual twist to this service lies in the allocation of 
bands exclusively for scientific purpose. Many bands have been 
previously identified for experimentation, but in almost every instance 
the research concerned technological improvement in communication 
equipment and techniques. In the case of radio astronomy, the 
research, although incidentally involving improvement of apparatus, 
is much more concerned with astrophysical studies of the cosmos and 
of other scientific topics scaielats unrelated to radio technology. 
Coinciding with this new aspect of frequency allocation for research 
is the problem of representing interests of the scientists involved. 
Communication engineers desiring frequencies for radio research have 
been well acquainted with the mechanism of frequency management. 
Radio astronomers and others engaged in nonradio research have 
little familiarity with these processes, and until very recently were 
in effect lacking a voice, at least in the United States, by which their 
needs may be heard. 

Regardless of which channel might be proposed, it is clear, consider- 
ing the extensive demands on the spectrum and the intense economic 
and political pressures for frequency allocation, that the voice of 
scientists might indeed be lost unless their representation were con- 
tinuing and powerful. 


NEEDS OF RADIO ASTRONOMERS ARE BECOMING BETTER KNOWN 


Although the need to protect the 1420-1427 Mc/s band had been 
evident since the discovery in 1951 of extraterrestrial emissions cor- 
responding to the hydrogen line, the radio astronomers were not at all 
in agreement on what other frequencies should be set aside for their 
research nor were they aware of the intricacies and difficulties in 
clearing channels for their use. Moreover, those engaged in admin- 
istration and control of radio communication were only vaguely aware 
of this research and of the radio astronomy needs. Communication 
between these two different groups was at first virtually nonexistent, 
a situation leading to some heated controversy during the 1959 Geneva 
session. 

As is reported elsewhere,’ out of this episode came an enlightened 
understanding on both sides of the problems and mechanism of clearing 
channels in an already crowded spectrum. The significant accomplish- 
ment, however, was the negotiation at Geneva and provision in the 
1959 ITU Radio Regulations of an exclusive channel in the 1420-1427 
Mc/s band for radio astronomy and the identification of other portions 
of the spectrum for this service on a shared basis. 


1** Radio Frequency Control,” op. cit., pp. 61-81. 
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With the mechanism by which radio astronomers may register 
their interest in radio spectrum more clearly defined, radio astron- 
omers and domestic frequency allocation officials met at a special 
meeting convened under auspices of the National Academy of Sciences 
on September 28, 1960, to discuss the 1959 Geneva allocations and 
systematic plans and frequency needs as the basis for future actions 
that should now be free of the emergency nature of the 1959 negotia- 
tions. More details are set forth subsequently. 
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V. FREQUENCY ALLOCATION BY INTERNATIONAL AND 
DOMESTIC AUTHORITIES 


The heightened tempo of international travel, trade, and coopera- 
tive activity without regard for national boundaries, together with 
the rapid technological changes involving the entire world community 
have been accompanied by an unprecedented demand for global com- 
munication. Message traffic between fixed points, either by common 
carrier or by private operators, has aeatly increased. Radio has 
become commonplace for communication between land stations and 
aircraft, ships, or land vehicles, for sound and televisual broadcasting 
service to the general public including its use for information, educa- 
tion, entertainment, and for propaganda purposes. Industrial and 
scientific uses of the electro-magnetic radiation continue to grow, and 
radio has developed as a requisite technique for direction finding and 
navigation, 


SPECTRUM CROWDING IS INCREASING RAPIDLY 


In one band alone, between 4-10 Me/s, the world total of frequency 
listings has increased from 1,698 in 1929, to 6,658 in 1939, 21,456 in 
1949, and 74,284 in 1959. Yet, dominating this picture is the avail- 
ability of but a single radio spectrum. Clearly, the most pressing 
communications problem is the scarcity of radio frequencies in rela- 
tion to the rapidly mounting demand. 

Increasing difficulty in finding uncongested bands for new service 
is being experienced domestically and even greater difficulty is en- 
countered internationally. Fully 10 years ago this problem was 
noted in a report of the Communications Policy Board established by 
President Harry 5. Truman in 1950: 

In the face of the growing shortage, the problem of assuring an equitable 
distribution of the available supply of frequencies among all claimants, both 
governmental and private, is rapidly assuming major prominence.! 

The problem is no less evident 10 years later, in 1960. New require- 
ments representing expansions in existing service or for emerging 
services such as thetuarh the use of space relay stations cannot be 
met by the expedient of allocating unused parts of the spectrum. 
There are none. The solution to this enigma lies in improved spectrum 
utilization. 

RADIO SPECTRUM IS FINITE 


The radio spectrum must be regarded as finite and similar in all 
respects to other natural resources. The maximum usefulness of the 
spectrum thus requires its conservation with strong administrative 
control and management that is the active concern and involves 
cooperation of all participants. Moreover, effective utilization of the 
spectrum requires a dynamic rather than passive approach. There are 


1“Telecommunications—A Program for Progress’, a report of the President’s Communication Policy 
Board, Washington, U.S. Goveruaiant Printing Office, 1951, p. 1. 
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continual changes in demand—some increasing, but some contracting. 
Occupancy of the spectrum must be monitored to be sure that qualified 
licensees are utilizing their franchise and not simply preempting 
service from others. New technologies and techniques are con- 
tinuously emerging that have extended the use of both ends of the 
a and, as well, made possible the use of narrower bands so 
that more stations could operate side by side in the spectrum without 
interference. 

By virtue of refraction and reflection of radio signals by layers of 
the ionosphere, signals may be propagated great distances—fully 
around the Earth and obviously well cad national boundaries. 
It should be clear that the most powerful technique of frequency 
management lies in the iiterniational altoeatink of bands for particular 
services, with collateral but subordinate domestic assignment to indi- 
vidual stations. 

It has been suggested that the limit of spectrum occupancy occurs 
when all portions of the spectrum are fully, continuously, and uni- 
formly utilized and when frequency management is exercised over all 
stations so that, in effect, the spectrum is occupied in three ways— 
in frequency, in time, and in geographic location. 

Although this condition of the spectrum might be regarded as a 
model of administrative tidiness, it has one serious deficiency that 
will gain attention in considering the future use of artificial satellites 
for A cw communication, If the available spectrum is fully utilized, 
then no means exist by which new applicants may be accommodated 
while affording protection to existing users. The only solution to 
providing for fata needs lies in “stockpiling” of frequencies. Yet 
stockpiling, if it becomes hoarding, obviously places more pressures on 
the heavily burdened sectors of the spectrum so that the intense 
utilization and the almost certain occurrence of interference cannot 
be regarded as optimum. 


SHIFTING TO NEW FREQUENCIES IS EXPENSIVE 


As an alternative to stockpiling, functional obsolescence and research 
opening up new portions of the spectrum have in the past partly accom- 
modated new applicants. In further explanation, once a particular 
service has been authorized by frequency allocation, there is intense 
development and marketing of radio equipment especially suited for 
that particular service and the associated frequencies. The financial 
investment may extend into hundreds of millions of dollars. Because 
such equipment is usually associated with explicit frequencies, any 
shift of frequency allocation or “splitting” of channels would render it 
obsolete. The economic burden represented by such sudden scrapping 
of capital equipment and its replacement is tacitly regarded as un- 
acceptable. On the other hand, gradual transitions in frequency, 
particularly to exploit better performing portions of the spectrum, are 
compatible with normal functional obsolescence, This type of evolu- 
tionary process may be expected to yield previously occupied portions 
of the spectrum to new services for which, considering both propaga- 
tion characteristics and crowding, it is better qualified. 

Many factors thus enter the process of frequency management. 
They include powerful economic and political considerations as well 
as technical. Frequencies must thus be allocated and assigned and 
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channel sharing evaluated on an international as well as local basis; the 
instrumentalities for allocation are discussed subsequently. It should 
be emphasized, however, that success in global use of the radio spec- 
trum does not lie solely with the allocation, for there are related 
questa of the degree with which use is consistent and in accord with 
these allocations. There is no practicable means for policing the air 
waves. The matter of control thus critically depends on cooperation, 
and considering the ubiquitous nature of electromagnetic radiation 
such agreement obviously must extend beyond national boundaries. 


A. INTERNATIONAL TELECOMMUNICATION Union (ITU) 


Worldwide administration of the radio spectrum is presently 
effected under auspices of the International Telecommunication 
Union (ITU). Now a specialized agency of the United Nations, the 
ITU traces its history to its progenitor, the International Telegraph 
Union, formed in 1865. Since that time, the ITU has grown in size, 
stature and recognition as an effective instrument for negotiation, 
the international coordination and rational use of all forms of tele- 
communications by landline, submarine cable, or radio means. It is 
advised by two technical committees, the International Telegraph and 
Telephone Consultative Committee (CCITT) and the International 
Radio Consultative Committee (CCIR), which deal with line and 
radio problems respectively. : 

In the field of radio communication, ITU drafts regulations which 
among other things define the conditions, procedure, and standards 
for all applications of radio to the communication of intelligence in 
any form, including telegraphy, telephony, picture transmission, 
broadcasting, television, radar, navigational aids, and scientific uses 
such as radio astronomy. Its cognizance is generally conceded to 
include extraterrestrial as well as terrestrial operations. 


PURPOSE OF THE ITU 


Radio transmissions, and the codes and procedure used in connec- 
tion therewith, are subject to the control of national administrations, 
who, as members or associate members of ITU, are allotted precise 
radio frequencies and may operate transmissions only within their 
assignment. Consequently, the basic function of ITU is to establish 
international regulations and codes of operation, and to act as the 
world agent for the equitable and effective distribution of radio- 
frequencies to all users. These regulations and frequency allocations 
are subject to adjustments from time to time as may be required, 
owing to changing conditions or as a result of the improvement of 
radio techniques. 
According to the 1947 convention drawn up at Atlantic City, 
ITU (a) acts as the general agent for the allocation of radio frequen- 
cies; (b) promotes the development of technical facilities by estab- 
lishing standards and operating rules in order to improve telecommuni- 
cation services; and (c) harmonizes the activities of nations for the 
attainment of these ends. To implement this work, the convention 
set up an 1l-member International Frequency Registration Board 
(IFRB), whose duties are to record the frequencies assigned by mem- 
bers to users in accordance with the provisions in the radio ceuiaalene 
and to furnish advice regarding the maximum practicable number of 
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radio channels in those portions of the spectrum where harmful inter- 
ference may occur. 

At the present time, the ITU has 96 full members and 5 associate 
members, thus representing all major powers, geographic and political 
subdivisions, with the exception of North Korea, North Vietnam, 
Communist China, and East Germany. Its permanent headquarters 
are located in Geneva, Switzerland, where the General Secretariat is 
also housed; the General Secretariat is responsible for administrative 
operations of the ITU, and for continuity between conferences. 

Policy guidance to the Secretary General is provided by a 25-nation 
Administrative Council which meets for a month or so every year. 

Regarding frequency allocations, the ITU sponsors periodic meet- 
ings of an Administrative Radio Conference at which time delegates 
from the member nations submit their proposals for particular fre- 
quency usage, meet to discuss the technical implications therein, and 
to negotiate the inevitable conflicts in demand. The usual protocol 
entails the advance circulation for review by all states’ members of 
the proposals for changes in frequency allocations, although some 
may be presented subsequently on the floor of the conference itself. 
Negotiation ordinarily develops in subworking groups with final 
recommendations offered to the plenary body for formal vote. 

As the state of the telecommunication art advanced, new portions 
of the spectrum were offered for effective use, with the collateral exten- 
sion of frequency management. The various conferences and related 
extension of spectrum coverage is shown in table 4. 


TaBLe 4.— Meetings of the ITU, 1906-1959 


Year Meeting Part of spectrum covered 
by regulations 
OO écpleti tected tyne eT ain CR ait ccc nihacnnennmabicstanwuan 500 ke/s and 1,000 ke/s. 
Ss teed beectniiniice CEN IESE: 150 ke/s to 1,000 ke/s. 
SI aiernditaiatinneutenetil Washington Radio Conference...................------.-- 10 ke/s to 23,000 ke/s. 
rtyibneeedese aaa 10 ke/s to 60,000 ke/s. 
sn ceteteceallinitia es Cate Batis CRG. .. ... i cccnccepiwinssiinetincnedmonssen 10 ke/s to 200 Me/s. 
OO. 2d o5ae5 le Atlantic City Radio Conference................--.-....... 10 ke/s to 10,500 Mc/s. 
Re Geneva Radio Conference...........-.-.-.-------.2----0-- 10 ke/s to 40,000 Me/s. 


Reference: “‘Radio Frequency Control in Space Telecommunications,”’ p. 18. 


It should be noted that the Administrative Radio Conferences allo- 
cate various bands of frequencies for use by different types of service, 
but do not assign frequencies to particular users. The licensing or 
sanction of transmissions by individual users becomes the responsi- 
bility of each member nation, but it is to be expected that such 
domestic assignments are in every instance consonant with the agree- 
ments set forth in the “Tables of Frequency Allocation” that represent 
the instrument of international agreement within the ITU. 

Within the United States, the authority for frequency allocation is 
divided between the Federal Communications Oomintesion (FCC) 
and a less well known administrative body, the Interdepartment 
Radio Advisory Committee (IRAC). By the Communications Act 
of 1934, the FCC was established to regulate all non-Federal interests, 
whereas authority for allocation within the Federal Government was 
vested in the President. Within recent years, this Presidential 
authority has, in effect, been delegated to IRAC which is composed 
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of representatives from all major Federal agencies using the radio 
spectrum, itself organizationally located in the Office of Civil and 
Defense Mobilization, with its action subject to approval of the 
Director, OCDM. Responsibilities and coordination of FCC and 
IRAC are amplified subsequently. 


ROLE OF DEPARTMENT OF STATE 


Preparation by the United States for Conferences of the ITU and 
projection internationally of the U.S. position is the responsibility of 
the Secretary of State, acting as a representative of the President. 
Through the Telecommunications Division in the Department of 
State, appointments are made of the U.S. delegation to the ITU, 
and channels developed for coordination with other Government 
agencies, the preparation of a U.S. policy position, and communi- 
cation with the delegation while a conference is in session. The scope 
and degree of advanced preparation required is suggested by the pre- 
conference printing of the 1959 Geneva Radio Regulations. The 
text contained some 2,138 current provisions together with 3,199 
items of advance proposals for changes to the 1947 Atlantic City 
agreements. The technical, economic and political ramifications of 
such changes entailed initiating preparations in 1956, 3 years before 
the conference itself. 

Although the Department of State has the statutory responsibility 
for liaison with ITU, it must depend in great measure on domestic 
U.S. regulatory authorities for technical advice and preparation for 
the Radio Conferences. Preparation first involves conferences to for- 
mulate a U.S. position, selection of the U.S. delegation, and instruction 
and clearance of actions which may develop during active negotiation. 
Position papers which form the basis of instructions to the U.S. delega- 
tion embody decisions made at the preparatory conference, in turn 
based on technical data and recommendations developed by the FCC 
and IRAC. 

Once agreement is reached at an ITU Radio Conference, the deci- 
sions are embodied in what are defined as ‘“‘Radio Regulations.” 
These are then submitted to the various nations there represented for 
ratification as a multilateral treaty. 

The radio regulations in force today were thus adopted at Atlantic 
City of 1947. It is expected that these will be changed in accordance 
with the agreements reached at the most recent ITU session; namely, 
that of the Administrative Radio Conference convened at Geneva 
from August 17, 1959, through December 21, 1959. There will also 
be changes in the convention itself emanating from the Plenipotentiary 
Conference which met in Geneva simultaneously with the lateee half 
of the Radio Conference. 

The new convention will be in effect January 1, 1961, and the Radio 
Regulations on May 1, 1961, on a worldwide basis, but subject in each 
country to their ratification or accession to the convention. 


1. International Radio Consultative Committee (CCIR) 


As noted previously, the ITU maintains an International Radio 
Consultative Committee (CCIR), empowered to study and make 
recommendations on technical radio questions and operating proce- 
dures, the solution of which depends principally on technical factors. 
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The CCIR has, accordingly, been organized into 14 individual study 
groups by subject matter. Any nation having membership in ITU 
may nominate delegates to these study groups and, in general, its 
members represent scientists and engineers of special competence in 
the relevant disciplines. 

The CCIR meets in plenary assembly about every 3 years to con- 
sider recommendations by the study groups and to transmit those 
which have been adopted to the appropriate Radio Conference for 
deliberation and possible action. 


CCIR IS ADVISORY 


In the past, the CCIR maintained a status primarily as an advisory 
body. Its recommendations, formulated by technical specialists 
representing many different nations, are thus relatively free of political 
overtones. These recommendations thus form valuable background, 
but as a practical matter, recommendations even if adopted by a CCIR 
plenary assembly may undergo subsequent revision in light of other, 
perhaps overriding, economic and political factors. It has thus been 
generally conceded, although sometimes misunderstood, that the 
CCIR actions carry no force unless they are also proposed by an 
authorized delegate of a member nation and, of course, accepted by 
the Administrative Radio Conference. 

At Geneva in 1959, however, a change was made in the International 
Telecommunication Convention, article 13, paragraph 181 that now 
provides: 

The Plenary Assemblies of the International Consultative Committees are 
authorized to submit to Administrative Conferences proposals arising directly 
from their recommendations or from findings on questions under study. 

Because this action is so recent, there has been little experience to 
permit interpretation of its impact on significance of CCIR proposals. 
While the CCIR groups are only advisory, it is clear that in having 
representation from all ITU member nations, they may serve con- 
comittantly as an important inverse medium of information whereby 
the United States may have the technical basis of its position better 
known in advance to those who will vote at the Radio Conference 
where frequency allocations are made. The solicitation of such inter- 
national understanding by all possible means appears to be gaining 
significance, and in the matter of space service may be crucial. 

Several study groups within the ITU have particular interest in 
space communication, and at the Los Angeles 1959 session of the 

CIR, Study Groups IV and V were merged into a single new Study 
Group IV concerned with space systems to study telecommunication 
with and between locations in space. Study Group VIII will also be 
concerned with problems of automatic cutoff and signal identification 
from orbiting satellites as part of its general responsibility concerned 
with the problems of interference. 


2. International Frequency Registration Board (IFRB) 

Earlier it was noted that effective utilization of the radio spectrum 
requires the “engineered” assignment of all stations so that they may 
satisfy their own communication needs without harmful interference 
with other users. Inasmuch as this process relates to the explicit 
assignment of frequency for each individual station, actions become 
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the responsibility of states members of the ITU rather than the ITU 
itself. However, in 1947 the ITU established an 11 member Inter- 
national Frequency Registration Board (IFRB) to furnish advice to 
members with a view to the operation of the maximum practicable 
number of transmitters through an orderly recording of frequency 
assignments made by different countries to all of its individual stations. 
First steps have been marked by the formation of a Master Radio 
Frequency Record on all transmitters and of the clearinghouse for 
reporting all interference. Additionally, the IFRB may be requested 
to recommend frequency assignments, and is required to indicate 
incompatibilities between existing assignments, to coordinate the 
adjustment of assignments and schedules to improve international 
spectrum use... _ : ‘ 

The U.S. position vis-a-vis the IFRB has always been to lend the 
concept all possible support and to assist in its implementation. At 
the same time, various other nations have adopted widely different 
viewpoints with regard to the degree of authority which an inter- 
national body should exercise over actual station assignments. In 
this regard, Commissioner T. A, M. Craven of FCC, the Chairman 
of the U.S. delegation to the Geneva Radio Conference in 1959 reported 
the following: 

The basic philosophies considered by Committee 5 ranged all the way from 
those of the U.S.8.R. which would have eliminated the technical examination of 
frequency assignments, to those of Mexico which would have provided a very 
rigid technical examination backed up by an extensive worldwide monitoring net- 
work under the direct supervision of the IFRB. A third philosophy, and the 
one which had more appeal to the majority, took a position between the two 
extremes proposed by the U.S.8.R. and Mexico. 

In the presentation and discussion in Working Group 5A of the proposals of 
the various delegations, the United States made it abundantly clear on numerous 
occasions that the United States was not inflexible on any of its individual pro- 
posals, but rather, would consider any proposal which would achieve the basic 
objectives of the United States. These basic objectives were stated as follows: 

(a) the attainment of a pellet frequency list which would accurately 
reflect on a current basis the actual use being made of the radio spectrum 
by all countries; 

(b) for the planned bands, the application of the Atlantic City procedures 
for article 11 substantially unchanged; 

(c) for the unplanned bands, the continuation of the evolutionary process, 
with emphasis by the IFRB on determining the actual use being made of 
each frequency assignment, and by administrations on keeping their listings 
in conformity with actual usage; and, 

(d) for the high frequency broadcasting bands, a continuation of the evolu- 
tionary process somes with a frequency management procedure with a view 
to the eventual evelvement of realistic plans for the broadcasting service.’ 


3. Relationship with the United Nations 


The International Telecommunication Union, while maintaining its 
status as an independent agency for the global regulation of radio, 
voted at its first meeting after World War i in Atlantic City in 1947 
to become a specialized agency of the United Nations. Insofar as 
space telecommunications 1s concerned, interest by the ITU, although 
stimulated by presentations to its several CCIR groups since 1957, 
became increasingly conspicuous after June 13, 1958, action by the 
U.N. General Assembly to establish an Ad Hoc Committee on the 
Peaceful Uses of Outer Space. Details of this U.N. action have been 
recounted elsewhere.* Regrettably, of the 18 nations represented on 


2“ Administrative Radio Conference Report,” op. cit., p. 41. 
3 “Radio Frequency Control,’ op. cit., pp. 24-28, 
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the ad hoc committee, the Soviet Union, Czechoslovakia, and Poland, 
the United Arab Republic, and India decided not to participate. The 
remaining members, nevertheless, proceeded to assemble on May 6, 
1959, and unanimously rendered a report on June 5, 1959. The 
matter of radio frequency control gained particular attention in the 
report, including a rationale for radio spectrum management, a recog- 
nition of the status of ITU for global frequency administration and 
the recommendations that allocation for Earth-space service be made 


at the then impending Geneva meeting. Attention was drawn to the 
fact: 


that there is already existing in operation an international organization suited 
to the considerations of problems of radio frequency allocation for outer space 
uses, namely, ITU. 


ao > s a © « oe 

Accomplishment of most uses of space vehicles will depend heavily upon the 
adequate availability of communications channels. Allocation of frequencies 
specifically for use by space vehicles and in space activities will be necessary to 
assure that channels will be available as needed. There also exists in ITU and 
its Advisory Boards means for handling this problem. 

Despite the proliferation of international organizations in the course 
of enhanced global cooperation after World War II, it was apparent 
that the United Nations did not regard a new communications agency 
us necessary. 


PERMANENT U.N. COMMITTEE ESTABLISHED 


Upon rendering its report, the ad hoc committee was dissolved. 
On December 12, 1959, however, the General Assembly unanimously 
approved a joint resolution by the United States and U.S.S.R. to set 
up a permanent committee and thus to make a fresh start to encourage 
the exploration of space and regulation of activities concerned with 
peaceful uses of outer space. Resolution 1472 (XIV) both established 
a permanent committee and requested the committee to convene in 
1960 or 1961, an International Scientific Conference which it is certain 
would include consideration of space communication. Subsequent to 
formation of the permanent committee, however, presumably for 
political reasons, the Soviet Union has yet to agree on any subsequent 
steps for this meeting and, at the time this report was prepared, plans 
were yet uncrystallized. 

In the meanwhile, however, the ITU, through its Administrative 
Council, rendered a report to the U.N. on actions taken at the 1959 
Geneva meeting; it is given in full in section VI-C. 

Relations with international organizations and technical assistance 
is developed by the ITU on a continuing basis through its Adminis- 
trative Council, Committee 3. Chairman of this Committee, is 
Mr. Francis Colt de Wolf who heads the Telecommunications Divi- 
sion at the U.S. Department of State. 

At the most recent meeting of Committee 3, on June 1, 1960, it was 
decided that the ITU should be adequately represented at any forth- 
coming planning sessions and meetings convened under auspices of 
the U.N. Permanent Committee on the Peaceful Uses of Outer Space. 
Representation will comprise a member of the General Secretariat, the 
Director or Vice-Director of the CCIR and a member of the CCIR 
Study Group IV, the final review remaining, however, with Committee 


4 Pars 13-15 of pt. III, U.N. Ad Hoc Committee Report. 
§ Ibid. Par. 69 of pt. II. 
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3 of the Administrative Council, when a detailed agenda has been 
received.® 


B. U.S. Reeuiatory AUTHORITIES 


Licensing or assignment of frequencies within the United States 
including frequencies for space research and space operations is the 
responsibility of the FCC and IRAC for non-Federal and Federal 
users of the spectrum respectively. Source of their authority and 
methods of its implementation in relation to space telecommunications 
were discussed at some length in ‘‘Radio Frequency Control in Space 
Telecommunications” and will not be tented further in this present 
report. Other details may be found in 1959 hearings of the House 
Committee on Interstate and Foreign Commerce.’ * 

Both IRAC and FCC actively participate in developing technical 
preparations for and negotiation in meetings of ITU, the former 
primarily through special study groups and continuous technical 
review of radio communication problems, the latter through study of 
testimony volunteered at public hearings. 


1. Federal Communication Commission (FCC) 


Created by the Communications Act of 1934, the FCC has the 
statutory authority to regulate interstate and foreign commerce in 
communications by wire and by radio. Jurisdiction of the Commis- 
sion extends to private radio broadcasters and to common telecom- 
munications carriers engaged in interstate and foreign commerce, as 
well as to communication activities of State and local governments. 
Thus, the licensing of artificial satellites as radio relays for public 
broadcasting, for private service or as a common Carrier is a matter 
of concern to the FCC. Because of the rich potential for satellites 
in global communication and considering the free enterprise system on 
which the American form of Government is based, it is to be expected 
that industry and commerce in the United States will be encouraged 
to participate with the Federal Government in the development of 
satellites for such peaceful use as global communication. If the exist- 
ing pattern of commercial rather than Government ownership of do- 
mestic communication facilities is extended to space relays, it is to be 
expected that ultimately the operation of these circuits would be 
undertaken by private interests within the framework of Federal 
regulatory authority; i.e., jurisdiction of the FCC. 

he eventual relationship of the FCC to this new arena of space 

communication was first brought to the Commission’s attention 
through testimony offered in 1957 relating to docket 11977 concerned 
with allocations of frequencies. in the 25-890 Mc/s range. Late in 
1957, after the October 4 launching of Sputnik I made space operations 
more of a reality, an abundance of factual data and arguments con- 
cerned with the need to consider international regulation of frequencies 
for space use were submitted by the American Rocket Society. Addi- 
tional consideration to space service was considered by the FCC in its 

roceedings in docket 12263 concerned with ‘revision of radio regu- 
ations of the ITU.” As is noted subsequently, two new dockets 
have recently been activated in which space service becomes a signifi- 
cant consideration. 

6 Minutes of the Administrative Council, ITU. Document 2381/CA15-E of June 9, 1960. 

™ Radio Frequeney Control,” op. cit. p. 31-39. 


§“Snpectrum Allocations,” hearings of the Subcommittee on Communications and Power of the Interstate 
and Foreign Commerce Committee, House of Representatives, June 8, 9, 1959. 
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2. Interdepartment Radio Advisory Committee (IRAC) 


Spectrum assignments within the Federal Government are effected 
by the IRAC, subject to approval of the Director, OCDM. Authority 
and responsibilities emanate from section 305 of the Communications 
Act of 1934 which gave jurisdiction over Federal stations to the 
President and from section 103-C of the National Security Act 
implemented by Executive Order 10460 of June 16, 1953. 

Authority and responsibilities have most recently been summarized 
in Document 3133/4-3.15 of OCDM, dated May 15, 1959, as follows:° 


Section 103(c) of the National Security Act, as amended, provides that the 
OCDM shall advise the President concerning the coordination of military, indus- 
trial, and civilian mobilization. One of the key elements in mobilization today is 
telecommunications. * * * 

Executive Order 10460 of June 16, 1953, as amended, assigns additional tele- 
communications responsibilities to the Director, OCDM. 

Section 1 provides * * *: 

(a) Coordinating the development of telecommunication policies and stand- 
ards applying to the executive branch of Government. 

““(b) Assuring high standards of telecommunications management within the 
executive branch of the Government. 

““(e) Coordinating the development by the several agencies of the executive 
branch of telecommunication plans and programs designed to assure maximum 
security to the United States in time of national emergency with a minimum inter- 
ference to continuing non-Government requirements. 

*(d) Assigning radio frequencies to Government agencies under the provisions 
of section 305 of the Communications Act of 1934, as amended (47 U.S.C. 305) 
and establishing policies and procedures governing such assignments and their 
continued use. 

““(e) Developing U.S. Government frequency requirements.” 

Executive Order 10460 of June 16, 1953, further provides that the IRAC shall 
report to and assist the Director in the performance of his functions as he may 
request, * * * 

eginning in 1928, the frequency assignments to stations of the Federal Goy- 
ernment have been codified in periodic Executive orders, which contain a clause 
authorizing the IRAC to assign frequencies to Government stations in the interim 
between issuances of such orders. * * * the current order (10695-A of Jan. 16, 
1957, as amended) make them subject to the approval of the Director of OCDM. 


As a matter of historical development, IRAC had its origin during 
the first International Radio Conference meeting in Washington, 
D.C. in 1922. As presently constituted, it is composed of a main 
committee with representation from 12 Government agencies, two 
standing subcommittees and numerous ad hoc groups as necessitated b 
the agenda of the Main Committee. Insofar as space telecommuni- 
cations are concerned, specific interests of the Air Force, Army, Navy, 
and NASA are represented through their regular membership in TRAC : 
NASA, while an informal participant in TRAC proceedings during the 
past several years, was granted a full membership in September, 1960. 


RELATIONSHIP BETWEEN FCC AND IRAC 


The duality of authority between the FCC and IRAC is explained 
by the following: 


The FCC licenses frequencies for all non-Federal Government radio stations, 
whereas the IRAC on behalf of the Director, OCDM, assigns frequencies on behalf 
of the radio stations of the Federal Government. Although the scope of operation 
of each agency can thus be clearly delineated, the activities of each cannot be 
wholly separated, since the assignment of any frequency on the part of one agency 

* The oat quoted in the following from OCDM documents and Executive orders are found in “‘Spec- 


trum ns,” hea of Subcommittee on Communications and Power, Committee on Interstate 
and Foreign Commerce, House of Representatives, June 8 and 9, 1959, pp. 99, 105. 
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may affect the assignments of other frequencies by the other ageney. Each body, 
therefore, cannot assign frequencies with complete impunity but. must do so onl 
after coordination between them. Such coordination is achieved by the attend- 
ance of the Commission’s liasion representative at joint FCC/IRAC meetings. 
To summarize: The IRAC and the FCC are completely independent bodies having 
equal authority and responsibility within their individual areas of interest which 
coordinate matters of mutual interest through the medium of joint FCC/IRAC 
meetings. To augment this arrangement, a memorandum of agreement has been 
entered into between IRAC and FCC dated October 1940 and currently valid. 
After effecting the coordination outlined in the agreement, final action can be 
taken by either organization without further reference to the other. However, 
each has never, throughout the years, failed to take cognizance of the comments 
of the other. That this is so is indicated by the fact that of the many thousands 
of frequency actions that have been consummated by the FCC and the IRAC, 
only a very insignificant percentage have resulted in cases of harmful interfer- 


ence.!? 

It is clear that a very fluid and effective coordination has been 
established between the FCC and IRAC. Nevertheless, over a period 
of years, both the Congress and the executive branch have been in- 
creasingly concerned with the unprecedented demands on telecom- 
munication and whether these have rendered obsolete the statutor 
basis of relationships between the FCC and IRAC. Both the 85t 
and 86th Congress have undertaken reexamination of policies 
and procedures concerned with spectrum allocation, but thus far no 
major legislation has been enacted. Particularly as it relates to the 
duality of authority between the FCC and IRAC, several bills have 
been drafted concerned with “strengthening the authority and pro- 
cedures for more effective utilization of the radio spectrum with a 
view toward serving present and future requirements of the national 
security, of international relations of economic, social, educational, 
and political interests in the United States and the public interest, 
generally.”” H.R. 8426, introduced to the 86th Congress by Repre- 
sentative Oren Harris, proposed to create a Frequency Allocation 
Board with power to allocate channels for Federal and non-Federal 
use, thus providing a central instrument of frequency allocation in 
lieu of the dual authority presently existing. All such proposals have 
been emphatically opposed by the agencies concerned on the grounds 
that present policy coordination is adequate, that overlappin 
terms of Board members, coupled with Senate confirmation, coul 
result in a Board antagonistic to a President, or that the transfer of a 
regulatory agency to the Office of the President would deny the 

ongress adequate means for monitoring. 

As related to space telecommunication, such jurisdictional matters 
are not academic. If new channels must be opened up for space ex- 
ploration, particularly wideband channels for communication satel- 
lites, will space in the spectrum come from Federal or non-Federal 
operations? More significantly, if the present indication of feasi- 
bility of satellite relays for long distance transmissions is confirmed, 
an entirely new concept of worldwide communication may emerge 
that would afford a unique potential as an instrument of international 
affairs; it could well serve as a practical demonstration of the peace- 
ful uses of outer space explicitly in terms of benefit to the technologi- 
cally undeveloped nations. These developments could be critically 
impeded, if controversy arose or if default in frequency allocation 


1 Office of Defense Mobilization Doc. 3133/4-3.15 dated May 15, 1958. 
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should occur by virtue of a difference in view point between the FCC 
and TRAC that was unresolved. 

Although any such action may be unlikely, because of the coordina- 
tion between these two regulatory agencies, it must nevertheless be 
recognized that separate interpretations of what is in the public interest 
are possible. 

Implications of the present lack of a single national policy on com- 
munications are explored in section XII—A. 
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VI. REGULATIONS FOR SPACE SERVICE ADOPTED BY 


THE INTERNATIONAL TELECOMMUNICATION UNION, 
GENEVA 1959 


The 1959 Administrative Radio Conference, meeting for the first 
time since the 1947 Atlantic City session, was confronted with an 
unusually large agenda of some 3,200 advance proposals representing 
both an accumulation of allocation problems over the intervening 
years and the effects of an elevated state-of-the-art. Proposals for 
space service submitted by the United States and, in more modest 
degree, by the Soviet Union and the United Kingdom were unprec- 
edented. 

Eighty-eight of the 101 members and associated members partici- 

ated as did representatives from 9 recognized private agencies, the 

nited Nations, and 16 interested international organizations. The 
U.S. delegation, appointed by the Department of State, was led by 
Commissioner T. i M. Craven of the Federal Communications Com- 
mission, with Mr. Arthur L. Lebel of the Telecommunications Divi- 
sion, Department of State, serving as Vice Chairman. U.S. repre- 
sentation included 29 delegates, 21 advisers, 21 consultants, and 20 
staff assistants: Membership in the U.S. delegation is listed in ap- 
pendix B of “Radio Frequency Control in Space Telecommunica- 
tions.’’? A full report of the proceedings of the Administrative Radio 
Conference was rendered by the Chairman to the Secretary of State 
on March 31, 1960.? 

Before summarizing the Geneva decisions, two background com- 
ments may assist the reader in understanding the mechanism of such 


conferences: Conference committees and categories of frequency allo- 
cations. 


COMMITTEES OF THE ADMINISTRATIVE RADIO CONFERENCE 


As in the case of most large conferences, the preponderance of sub- 
stantive work was accomplished through committees, subcommittees, 
and working groups. In the first instance, activity of the Adminis- 
trative Radio Conference was subdivided into eight main committees 
as follows: 

(1) Steering. 

(2) Credentials. 

(3) Financial control. 

(4) Frequency allocation with working groups 4A-4G. 

(5) Frequency registration procedure, and international fre- 
quency list. 

(6) Technical. 


1 “Radio Frequency Control’, op cit. p. 138. 
2 “Report of the Chairman of the U.S. delegation to the Administrative Radice Conference of the Inter- 


national Telecommunication Union, Geneva, Switzerland, Aug. 17, 1959-Dec. 21, 1959,”” TD Serial No. 906 
Doc. No. 46. 
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(7) Operations. 

(8) Drafting. 
As amplified subsequently, the primary reports and conclusions con- 
cerning frequency allocations were negotiated by Committee 4 and 
contend in the body of chapter II of the 1959 Geneva Radio Regu- 
ations. 


DISTINCTION IN STATUS OF FREQUENCY ALLOCATIONS 


A second point of background relates to the distinction in status 
of frequency allocations as between “allocation,” “footnote,” “‘con- 
ference resolution’? and ‘conference recommendation.”’ In effect, 
these various actions differ in the degree of protection from inter- 
ference which the Conference is willing to give the service concerned. 
Inclusion in the Radio Frequency Allocation Table is the strongest. 
It, however, provides different degrees of protection depending upon 
whether the status is “primary” or “secondary.” Inclusion as a foot- 
note to the Frequency Allocation Table gives the allocation treaty 
status, but the strength depends upon the nature of the footnote and 
is usually considered subordinate to inclusion in the Table itself. In- 
clusion in a conference resolution indicates concurrence by the mem- 
ber states of the ITU with the desirability of allocation and implies 
a level of significance warranting attention by the member states; a 
conference resolution, however, has no force of treaty. Inasmuch as 
the resolutions are published with the treaty, however, there is im- 
plied a “foot in the door” which may serve as an international appeal 
to clear interference even if without compulsory effect. Inclusion in 
a conference recommendation expresses concurrence that administra- 
tions should plan for future action. 

Actions concerning space service and radiofastronomy fall into all 
of these categories. 


A, Frequency ALLOCATIONS FOR SPACE SERVICE 


The U.S. delegation to the ITU undertook the initiative in sub- 
mitting a formal set, of proposals for space service based on technical 
considerations previously outlined in section IV’of*this’report. The 
eight channels initially proposed were: 

25.60-25.65 megacycles per second 
135.0-136.0 

1700-1725 

1825-1850 

2275-2300 

8300-8400 

15150-15250 

31500-31800 

The U.S. proposal visualized these channels as multiple use, with 
er tag given to Earth-space and space-space service. The United 

tates also proposed and supported a 1400-1427 Me/s band for radio 
astronomy. 

In the course of the Conference, the United States added the 400.0— 
401.0 Mc/s band to its earlier list of eight for Earth-space service on a 
primary basis and the bands 10003-10005 ke/s and 19990~20010 ke/s 
on a secondary basis. 
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Ag frequency allocations agreed upon at Geneva are given in 
table 5. 

It should be noted that in the final edition of the Geneva Regulations, 
the paging, footnote numbers, and certain of the recommendation numbers 
were completely changed. The references in table 5 and elsewhere in this 
report are in accord with this final edition, and thus may be inconsistent 
with material published prior to August 1960 when the final (revised) 
edition was released by the ITU. 





yoouds-qy1eq ‘el[qou [eoyyneu 
“OpLMpLIOoM -0108 4de0xe o[jqour pues pexy ,‘s0edg S/O 6ZFI-LZFT S/O 6ZF1-LZbT 
21°90[q JO}A0g 
qdeoxe eppApyioM “"""" “S/O LObT-OOFT ~noee-""="S/OTT LEPI-OOPI 
“g WOTZel Ul ZUTsBoOpBolq 
pus ‘ejiqou ‘pexy ‘uolesjavu o1pey |~---~~~-S/OW 068-S8¢ 12 28 
Z pus | stlolZel Ul ZuTsvoOpvoig S/OIN 062-909 | WOT}epuoUTUIOI02 
“g UOlZel Ul ZUTISBOpvoIg 
org pus [ SuoTZ07 pus ‘eriqour ‘pexy ‘uomesavuolpery 
‘ pus | SMO{Zel Ul ZUsvOpBoIg ZEE 0400300 7 8/9 W-¥19-909 
“O[IQOUl PUB PEXxT 
e[}qoul pus pexy ‘Tomiqqmen nt LIg 9400300,4 S/O OTF-F0F 
r 8 
‘eouds ‘sple [¥o]Zo[0100}0 S/OW 10-00% |~*"-~""~~ WO}; BOTT V 
“WONIEZIAVUOI PI [vo]INBVUOIOYy ¥'See-0'8ze 
op~~~~"|"-"""""8/ TAL 9° 8ZE-ZZE S/PW 628-228 
1 OPTA PIO M Zuyjsvopvolq ‘oyiqour ‘pexty |~-~~~~~-s/OW 9IZ-FLT S/W T'P8I-T Sst 
e' Aldo | Wolsey e[}qour oan S/O FST-IST S/O €9T-0ST 
; oF 
“OPLMpLIOM -yyeq ‘eyiqour pue ‘pexy + s/o LET-9eT S/OW LEI-98T 
e (ueder pus 
Sipur “seloy = 3de0 
-xe) ¢ pue [ SuOTsey 4 - Suljsvopvoiq pus ‘aitqour ‘pexty S/O 9°L8-S'eL 19% 9400300 7 S/O SZ'08-S2'6L 
*ATUO Z WOyZ0y Zuyjsvopvolq ‘a[jqour ‘poxty S/O 9°b2-89 e9z ie S/OW O'PL-EL 
cod S/W O'1F-L°6Z ~"“S/OIN 9Z'0-FS/2IV 89°0F 
wood S/W Ih-L'6Z - 8/97 200°0F-986'6E 
1% 
a>. = « oe se ee a te a oe ot ree oa S/O O'Tb-L°6Z ae eee S/O S2'O7FS/OW 8S 
oe 
9j0U}00J pus Tg 
S/O 01092-06652 | UWOyJepusuTMIOD0Y S/OW SZ 


21° 0C 
: ‘sosodind yo1vesel 10J Sa0t 
rod -Ados govds-yyIeg pus sovdg ~-""8/0¥ 010‘0%-066'61 Bg | ~~~-~-"-8/OH O10‘0%-066‘6T 
21 Od op~~~~-|--""8/9¥ 010‘02-066'6T ~-="s/9¥ 000‘0Z 
219d f . op” ~~-~|--" "8/94 O10°ST-066'FT ~~“8/2¥ 000°ST 
93011}00j pue If 
rod , : 8/o¥ C00‘0T-C666 | UWOTyepueMMI0Dey 8/94 $00‘0T-£00‘0T 
210d  Su-wat ee  ee) 8/24 000‘OT 
210d 8/94 0008 
9100400} pue Ie 
WOT}epuSUIMI0NEy 8/94 0087 


er OPIMplI0 My 


e 
° 
5 
: 
: 
: 
eC 
i 
oa 
: 
2 
é 
3 


esed 
pueq judg snjeig uoT}eInZe1 9 LI} esn vowds 103 Aouenbely 


uoysoyy gr 0SN AlBpuooeg esn Alvuplg 


696] 4aquavag ‘naauay ‘auasafuog olppy aarznujsiuimpp ‘Auou0.sp o1pp4 pun UolzparunUWUmo? sands of Wn.jveds OLpDs fo U014DI0]] VY —G AIAV I, 


48 





49 


m 
Zz 
E 
3 
a 
4 
B 
2 
z 
a 
ca 
& 
© 
B 
a 
° 
4 


* <QOJAIOS AULOUOISV O[PBI,, 10] WOPJBADIQGS SI SV ce 
“H ‘ddv eas i¢ 
“Cl "dde aag og 
*(SuO}}BINI0z 
OTPLry ‘6961 ‘BAouos ‘BET “318) GOTAJOS OUIBS O43 TOI 107490301d MITVIO UBD AOI, “sd, As0s 
Asvuljid 8 JO 9ueIeIO}UT TNJULIVY UOJ UWOT}0e}0Jd UITB[D JouUUBD PUB sedpAsJes AreUTId 
JO SUO}}IE}IS 0} GOUEIOJIOZU] [NJUIIVY OSNBd You [[VYS sojAstes AJBpUOES B JO SUOTIUIg gy 
“Q0UdIOJIOIUT [NJUIeY OU 
Zuysneo 0} woolqns ‘sesodind yoivesel 10j ‘seojAsos oowds-44.180 puv sovds 07 MOF BOOTY 21 
“sosodind 018esed OJ SeojAJes 9o¥ds-44.189 pus ooBds 91} 
0} ‘sIsvq AJBPUOIGS B UO POZBIOT[V OSTB ST S/O OOSS-OOFR PUBG OY} ‘O0TAJeS TOT}BOOT OF PBI 
OY} 0} pozBoOTT[S st S/O OOSS-09ZS puvg oY} ‘MIOpsuyy peru oy} pus BPEYsny al ‘. 
“@01A 
WOP}VITAVUO] PBI 0} POzZBOTTe Ose S| S/O OSES-0STS PUB O43 “U'S"S'N PUB BAYBAC|SOYIEZ_ 
‘puvpiozjimg ‘uspemg ‘tjuvminy ‘puvlog ‘Arezuny ‘epres(ng ‘vpysny ‘epueq]y UT ¢ 
“pezBoolye av 
SpUBd OSO) YOTTM 0} S8TAJOS JOYIO OY} YIM GOUGIOJIO}UT [NJUIvY OU ZuTsSheo 04 Joofqns 
‘seo, Ales goeds-qj18q OY} pus sovds oy} 07 S[seq AJBpUOOeS B UO po}BI0]|[¥-818 SpuBg >», 
*SUOTIBAIOSGO SY HY OF OS[B Pozeoo]]V ST 
pug sty} “U's"S'A pus ‘el yeaorsoysezy ‘ejuvuIny ‘puBlod ‘Alesuny ‘epes[—ng Uy ¢1 
*SOOTAJOS ‘O[[QOUI [BoTNVUOJEB Jdeoxe ‘eTIqOUI 0} pu’ pexy 0} BOOTS OsSTe st puvqg 
“W's's'O puV epyeaorsoyoezH ‘vjuvuiny ‘pusjog ‘AleZuny ‘“eiesinNg ‘epueqly UT ¢ 
“@o}Alos AUIOUOIISBOIPBI 9} 
JO} U0}}0070I1d B[quoTjoVld WUNUITXeUI oY} Psoye oO} se ABM B ONS Uy ‘puvq sty} Ul SeoTAJOS 
104}0 JO SUOT}BIS 0} So}OUaNDe UZISsY P[NoYs JO ‘gy Y JOJ 904y PUB STYy e[qBoTIOBId SU 
1B] SB OAR] P[Noys ‘suv[d JueuTUaTSse AOuoNbey dn ZulMvip us ‘suOTes|UsWIpY 4; 


“Opps pio 
‘8 
"(e) 


“od 91}qour pus “‘pexty 

s OPIMpLIOM (SVU) BO BoofoTpEy 
“(e1) A[WO 9014 391408 ‘SV A 

9 OPIMPLIOM » douds-yj18q ,‘o08dg 


4[U0 901g JofA0g ‘S¥H 
---+-- “*y oowds-yqIBq »‘e0ud 


9T}q ou ‘poxty 
» 900ds-yjIBq ,‘o08dg 
eT}qour pue ‘pexty 
UO} BIOLOT PCY 
o[1qour pus ‘pexty 
8/91 OO8S 38 [BoTpeur “OyTi UBIO ‘[By9 
-SNPU] OS[8 ‘IN9}VUIB PUB UOT} BIO] O[PRY 


“suol} 
~BAIOSGO SY HY 0} 90U019j10} UT [NJULIVY PIOA¥V 0} SeINsSvoU 9[qQBoTjouId [[e Oye) prnoYs suo} 
-B.1jS}UJMIpPs ‘popsed sfq} ZuyINC] “pe }BoO[[S S| puvg STU? YOUM 0} SadTAtes Joyjo Aq osn Joy 
polnbe. sj 4} SB ouly} Gons [UN GY Y Joj pesn oq ABUT pug O43 ‘g PUv | SUO{Fel UT oy 
“s1$¥q Bel’ JO [VUOT}vU B UO PoIeUZTsep 
0q [[8YS SIU] 9Seq} UIYI{M puvq SNONuUTJUOO ojeyIdOIdd’ UY ‘“SYyH 0} po}BooT[e Osye 
918 | UO}Zel UT S/O OLF-9OF PUB O43 PUB g pUv Z SUOpsel UT S/O OIF-FOF PUL OULL « 
“SO0,AJ0S 
O[IQOUL PUB POXY 0} PO}PBIOT[V OS]e S] S/9IV TOF-0OF PUB 943 ‘USpEemMg pu “YS'S'y “BIyBA 
-O[soyoezH ‘ejuBainyY ‘puvjog ‘Aresun}] ‘Bjsesing ‘epuBq ly ‘BlABlso#N x ‘eo0e14) UT g 
“pueq Sty} JO Zujwueld esniny 17844 
Ul SVU JO Speeu Pusu Uy Jveq PMMoOYs suCIBIySTUsMIpY ~“UeUTEsUBLIV [BUOTIBU B UO SoTy 
-UNOd JO JOqUINU B UT INO peflVo ae (S/O H'LZE) OUT] UINIJEINEp WO sUOTIVAJESqO gy Y 9 
“seol Ales. Aleurpid 843 Oq [[1% Seo;AJes ooeds 
-YjI8q pus <owds 0y} ‘dd]AJes STG} JO UOTJBNUTIUOOSTP UG “PUB ST} UT o7e10d0 04 sonuT} 
“09 9} SB ZU] SB 10J OOJAJOS AlBUIpAd OY} Oq [[}M Bd1A19S (HO) BIqoul [RoNNeUOIOy » 
, Ind yo1B0se1 107 » 
“10490 
Yove WO] Pej09z01d O18 SOd[AJOS GSO} IV} JU9}Xe OY} 03 ATWO ‘SUOT}EINZe1 OSoy} JO SUOTSTA 
-O1d 94} YI}4 GOUBPsJONNB U] Spuvq 10430 UT ZUT}BIJEdO SedjAJES UOAy QoUDdIAJIO},UT [NyUIIEY 
MOI pojoe}01d 9q [[BYS ddJAJoS ATIOUO4SY O[pB1 OYJ, “OOUdIIJ1O}UT [NJULIVY WO. SUOT IBA 
-19SGO AULOUOI}SB O[PBI 490}01d 0} Sdoys o[qBoTJOVId [Te OYB} OF poFIN 918 SuOT}eI}sTU;UIpE 
*‘poyBoO][V S] PUB S{Y} TOYA OF S9OTAJOS 19430 JO SUOT}BIS 0} SjuOMTUZIsse ZupyeUL UT ¢ 
*S8DJAJOS J0YJO 10J SpUBq GSO} PIOAB P[NOYs suos}eIjstuyWIps ‘or 

-UBOTI BY} Ul IVY} PUB Pelep{suoD 9g GYH JOJ WOT BoOT[e UlIY B IBVYyZ pepusUUIOdeL St 4] ¢ 
“OUsIOJJOFU] [NJULIVY WO Spuvq Aouenbey pivpuvyis 043 

P4sVNJZejes 0} SOINSBOUT O[qQvo}}OBId [[V OY] SUOTJBIBS|UUIpS 4ey} PopusUTMIODe! sf 4] ; 


8/9 8° 18-9" 18 
S/O o'1e-° 1 
8/9 F°61-€'°61 
8/OH ¥SI-Se'e1 
8/94) 9Z°S1-ST'ST 
8/94) L°01-89°0T 
8/2 W 00L8-0898 
8/9 0088-0048 


8/9 ST8S-0089 
S/9W SSZS-0SZE 
8/9 W 0008-0666 


8/9H 8°1g-9" Te 
8/9) 3° 18-Cz'Sz 
8/9 O'1Z-L°L1 
8/9 b'SI-G2'ST 
8/94) SZ°SI-SI'ST 
8/9H L‘OI-S¢'01 
8/2 NW 00Z8-0088 
8/2W 0088-0088 


S/9TW 0989-099 
“-""""“SIO TT SSZS-B9ZE 
8/2 0008-00 


e OPIAplLIoM 


*(e1) 

e OP ApLoM 
eZ 

nT UOTsexy 
"e ‘Z UOTs0y 
nT Uoysoy 


SV 

» oovds-y118q ,‘e0ndg 
~,00eds-y318q ‘0];q Ou, ‘so8dg 
» douds-yyieg ,soedg 
pooeds-yy1eq ‘ojjqour ,‘e0edg 


A[WO 901g J}A0g ‘SV A 





8/9 O18+-008F 


8/OW S61€-S9Te 
8/9 00LZ-0692 


8/2 0087-0622 
S/O OILZT-OOLT 


8/0 0008-006 


8/2W 008-0012 
8/2 0022-0892 


OTIC Our pus PexTy 

*1epBl 
djys JuUBYydJEUI pUv UOTTOO,T OTpey 
ee eee ee OIG OU pu’ pexty 
€ pus Z SuojZai ‘a]{qom pus pexty 
I UoTZel ‘poxt gy 
~-""¢ DUB Z SUOTZ9l UT [IG OW pus ‘pextg 
I worded ‘poxt gy 

“OTIQOUI [BOTINVUOJov deoxKe 
‘e[}qoul pus poxy ‘sp]¥ [eo]Zo[0100}0 7 


8/9 OILI-O0L1) 
S/OW OILI-O0LTS 


8/0 OOLT-099T o>" “"""S/DIN 069T-099T 


50 POLICY PLANNING FOR SPACE TELECOMMUNICATIONS 


From events at the Conference, it was clear that only the United 
States, Soviet Union, and United Kingdom were prepared to discuss 
matters of space service and, in fact, only the United States entered 
the Conference with advance proposals. The problem that ensued 
of establishing such a service, in which the vast majority of members 
of the ITU had no interest, obviously required considerable skill in 
negotiation on the part of the U.S. delegation. In fact, initially, 
these proposals were opposed by the Soviet delegation. Further 
implications of this problem are examined subsequently in section 
XI-C. Some flavor of the proceedings, however, is found in the 
following extracts from the report of the chairman of the US. dele- 
gation. 

RECOMMENDATIONS OF THE ITU WORKING GROUPS 


Formed under Committee 4, subgroup 4C3 was concerned with 
frequency allocations between 4 and 27.5 Me/s related to special 
services including Earth-space and radio astronomy. Actions are 
reported in the following: 


It was agreed that transmissions for space research may take place on the 
frequency 10,004 ke/s+1 ke/s and in the band 19,900-20,010 ke/s, provided no 
harmful interference is caused to the standard frequency service. In this con- 
nection, it also was agreed that a United Kingdom proposal for use of the stand- 
ard frequency service guard band at 5.0 Me/s by the space and earth-space services 
would be withdrawn. Although the United Kingdom reserved the right to return 
to this subject at a later date it did not do so.’ 


Working group 4D was assigned the task of examining proposals 
between 27.5 and 960 Mc/s. The U.S. delegation’s report of these 
negotiations, particularly concerning space use, are given below: 


Allocation of frequencies for the earth-space service in the 27.5-960 Mc/s area 
was & new requirement for the Conference. The U.S.A. had proposed allocations 
in the vicinity of 27 Mc/s, 135-136 Mc/s, and 400-401 Mc/s. The band 400-401 
Mc/s was allocated on a shared basis without particular opposition. The 27 
and 135-136 Mc/s proposals received extensive discussion, and considerable 
opposition in Region 1. The objection to any space provision in the vicinity of 
27 Mc/s was related to a meteorological band (27.5-28.0 Mc/s) which could not 
be accommodated as proposed, Any effort to advance the space proposal resulted 
in attacks on the 28 Mc/s amateur band, and the U.S. Delegation eventually 
withdrew this proposal. The earth-space band proposed for 135-136 Mc/s for 
worldwide use was opposed in Region 1 because of aeronautical mobile (R) plans 
for the entire 132-136 Mc/s band. In view of a developing trend led by Sweden 
to shift the earth-space provision radically upwards in frequency, the U.S. Delega- 
tion submitted a modified proposal to allocate the band 136-137 Mc/s on a world- 
wide basis. This was agreed. 

Radio astronomy frequency allocations were one of the most complicated 
subjects to be considered, in that this service was new, many of its requirements 
fell in a very congested frequency area, relatively large bands were demanded 
and world-wide common allocations desired. A leading role for astronomy was 
taken by Delegates of the Netherlands and the observer from the International 
Astronomical Union with considerable support from the United Kingdom and 
Soviet Delegations. The U.S. modified its position so as to include frequency 
provision in the 27.5-960 Mc/s area. These proposals were made upon condition 
that world-wide agreement would be attained. European agreement was not 
forthcoming. Asa result, a Regional provision was attempted which is considered 
inadequate for the long-term requirements of radio astronomy. 

By ootnotes, the U.S. has attempted to provide spectrum space for astronomy 
to the greatest degree possible short of outright displacement of existing opera- 
tions. During the Conference sessions, the U.S. Delegation agreed with the 
Netherlands, the U.K. and others that suitable frequency provision for radio 
astronomy may require several years in order to allow time for clearance and 


3 “Administrative Radio Conference Report’, op. cit. p. 22. 
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relocation of displaced operations. The frequency areas between 27.5 and 960 
Me/s provided for astronomy in Region 2 are as follows: 

40.68 Mc/s (See Geneva Recommendation No. 32) 

73.0-74.6 Mc/s 

404-410 Mc/s (specific band to be designated nationally) .‘ 


Working Group 4E had as its term of reference frequencies between 
960 and 10,500 Me/s. Actions concerning space allocations are noted 
in the following: 


The U.S.A. allocations proposed for the earth-space and space services were 
not considered until the closing days of Working Group 4E’s deliberations. This 
late discussion of space proposals was due to the fact that the Chairman of the 
Conference transferred all earth-space and space proposals to an Ad Hoe Com- 
mittee of the Plenary. For this reason, Committee 4 and its Working Groups 
could not take action until the views of the Space Ad Hoc Committee of the Plenary 
Assembly were received. 

In Working Group 4E, there was strong opposition to any allocations for the 
earth-space and space services in the body of the Table of Frequency Allocations. 
In order to obtain any recognition of this usage, the U.S. Delegation felt compelled 
to reduce its proposals by approximately 50% in total spectrum space, and to agree 
that all space allocations would be on a non-interference basis. he U.S, proposed 
allocations for the space and earth-space services in the band 8300-8400 Mc/s 
received no support in Working Group 4E. Even on a non-interference basis, 
it was necessary to change the proposed allocation to the band 8400-8500 Me/s. 
The U.S. Delegation agreed to the band 8400-8500 Mc/s which is now contained 
in the Table on a non-interference basis to the other services allocated in the 
band. All space and earth-space allocations are limited to use for research 
purposes only.é 


Finally, Working Group 4G was constituted to consider proposals 
in the frequency range between 10,500 and 40,000 Mc/s. .The U.S. 
delegation reports that group’s activities as follows: 


Prior to the first meeting of Working Group 4G, the Spokesman for the U.S. 
Delegation and the Spokesman for the United Kingdom Delegation aligned the 
proposals of these two Administrations to be identical. With the support of 
other Administrations attending the meetings of Working Group 4G, the first 
report was submitted to Committee 4 in Document 449. The proposal originally 
submitted to Committee 4 did not include frequency provisions for the space 
and earth-space service nor for radio astronomy. 

When Committee 4 considered the first report of Working Group 4G it was 
decided, inasmuch as this area of the spectrum had not been previously allocated, 
that additional efforts should be made to reduce the number of footnotes, the 
majority of which had been inserted at the request of the Soviet Delegation. 
The first report therefore was returned to Working Group 4G to attempt to reduce 
what appeared to be an abnormal number of footnotes, and with the additional 
instruction to make provision for the radio astronomy and the space and éarth- 
space services. Working Group 4G then was reconstituted, and detailed dis- 
cussions took place among the lenntinns of the United Kingdom, the USSR, 
France, and the U.S.A. in particular. 

The U.S. Spokesman offered compromises in an effort to assist the USSR as 
well as other Administrations in eliminating their footnotes. It eventually 
became apparent that the Soviet Delegation did not intend to alter its original 
position and throughout these discussions adhered rigidly to its original proposal 
as submitted in Document 106. . 

A special Region 1 Sub-Working Group then was constituted. During the 
discussions in this Sub-Working Group the Soviet Delegation, in conjunction 
with several country Delegations, attempted to obtain a regional allocation which 
would include on an equality basis those services which had been proposed by 
the Soviet Delegation in Document 106. This attempt was opposed by Region 
1 countries and the original allocation prevailed on a world-wide basis. The 
USSR footnotes, however, were retained. 


4 “Administrative Radio Conference Report”, op. cit. pp. 24-25. 
6 Tbid., p. 30. 
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At Working Group 4G level, frequency allocation provision was made for the 
space and earth-space services as well as radio astronomy. By editorial con- 
solidation of the USSR footnotes, the total number was reduced from 16 to 9. 
Document 449, as revised, was submitted to Committee 4.6 


U.S. REPRESENTATIVES WELL PREPARED 


By and large, the unprecedented negotiation of frequencies for space 
service is a tribute to the preparations and persuasions of the U.S. 
representatives. Of particular significance, of course, is not only the 
protection to U.S. experiments afforded by this allocation, but the 
future protection to experiments of all nations of the world who may 
now plan any future operations concerned with outer space with some 
confidence that their communications with and between vehicles in 
outer space will be protected from harmful interference. 

The question of whether these allocations are sufficient will be 
examined in some detail. Suffice it to say, however, that despite the 
allocation of 13 bands, all were narrow and, considering the present 
state-of-the-art, virtually none achieved primary status. Moreover, 
all were earmarked as “for research purposes.” The degree of protec- 
tion thus offeredis considerably less than-had been sought by the 
United States, so that strong future steps to modify and amend these 
current regulations, must be anticipated. 


B. Frequency ALLOCATIONS FOR Rapio AsTRONOMY 


Although the U.S. delegation entered the Geneva meeting intending 
to request only a single band, 1420-1427 Me/s, for radio astronomy, 
the course of events during the Conference led to a much expanded 
set of proposals. by the United States and adoption by the Radio 
Conference. Details of the U.S. position with regard to protection 
of the radio astronomy service have been outlined elsewhere.’ With- 
out recounting the step-by-step developments during the Conference, 
attention is directed to unanimous recommendations by radio astron- 
omers who were convened at a special invitation by the National 
Academy of Sciences on October 16, 1959. Their proposals are 
embodied in table 6. 


6 “Administrative Radio Conference Report”, op. cit. p. 33. 
7 “Radio Frequency Control’’, op. cit. pp. 61-81. 
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TasBLE 6.—STATEMENT oF NEEDS oF Rap1io ASTRONOMY 


Adopted at meeting on frequency allocations for radio astronomy, National 
Academy of Sciences-National Research Council, Oct. 16, 1959 





Item Frequency, Remarks 
Me/s 
Sitiwes 2.5 These are now allocated for standard frequency and time signal emissions, with 
, SASS 5.0 guard bands extending 5 ke/s on each side of the signal frequency at 2.5, 5.0, 
Tt dina 10.0 and 10 Me/s, and 10 ke/s on each side at 20 Mc/s. The guard bands can be used 
Ge scenst 20.0 


for radio astronomy if they are policed to eliminate all transmissions other 
than the prescribed signals. They need also to be extended either to high or 
to low frequency to provide a cleared band 20 ke/s wide either above the 
highest or the lowest signal frequency in each band. 


Ginwacesd 39. 0-40. 5 
ip vecsue 80. 5-82. 5 
Tc dinniea 152-156 
322-329 Deuterium line. 
_ ee 610-615 
caine 1420-1427 Hydrogen line; already included in official U.S. position. 
Ee encten 1645-1675 OH lines. 
) > eee ree 2555-2565 
Ble dceade 5110-5130 
Miniteenan 10, 230-10, 250 
15 4 15, 800-16, 200 
Wiedsininn 34, 600-35, 400 


The radio astronomers present agreed unanimously that full international 
clearance of all frequencies allocated to radio astronomy is imperative, 


Notes 


The bands 322-329 Me/s, 1400-1427 Mc/s, and 1645-1675 Me/s are fixed by 
the emission properties of deuterium, hydrogen, and OH, respectively, and cannot 
be moved to other locations in the spectrum. 

All the other frequencies above 20 Mc/s are chosen to provide for astronomical 
observations at an adequate number of locations well distributed through the 
spectrum. Any of them can be shifted somewhat; but it is important to provide 
for observations in each octave of the spectrum. 

With regard to the lower frequencies, the radio astronomers present stated that 
radio astronomy needs four or five bands of 20 ke/s-width spaced reasonably 
equally between 2 and 25 Mc/s. The frequencies 2.5, 5, 10, and 20 Me/s were 
chosen because they are already allocated for standard frequency and time emis- 
sions, with guard bands of 5 or 10 ke/s on each side to protect the signal frequencies. 
The guard bands provide an opportunity for astronomical observations. Adequate 
policing is necessary, however, and the guard bands need to be extended on one 
side or the other to provide a cleared band 20 ke/s wide either above or below the 


actual signal frequency.® 
_ Geneva allocations for the radio astronomy service are included 
in table 5. Of the bands requested by radio astronomers, only item 10, 


the hydrogen line, was fully allocated. Footnote action, however, 
was taken for items 1-9 and 12-16. 


A MAJOR STEP TO PROTECT RADIO ASTRONOMY HAS BEEN TAKEN 


In reserving the crucial frequencies surrounding the hydrogen line, 
a major step has been taken to protect radio astronomy. Neverthe- 
less, the astronomers desire means for sampling the spectrum over 
several ‘‘octaves,’’ and the extent to which the other allocations 
provide sufficient protection remains to be determined from experi- 
ence. Over the next few years, as communications equipment using 
these frequencies becomes obsolete, they may be voluntarily shifted to 
other frequency ranges, thus affording radio astronomy an even further 
degree of protection. 

Perhaps most important in terms of the administrative process has 
been the establishment for the first time of a single voice for radio 


8 “Radio Frequency Control”, op. cit., p. 80. 
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astronomers and a viable liaison between the radio astronomers 
and U.S. authorities concerned with international and domestic 
frequency control. It is apparent that. such a mechanism requires 
continuity as a guarantee against new problems arising in reserving 
space for radio astronomy; recent plans in relation to the 1959 Geneva 
agreements are discussed in section XI—A. 


C. OruerR RECOMMENDATIONS AND ACTIONS 


Apart from specific allocations of frequencies, several recom- 
mendations and resolutions were adopted by the Administrative Radio 
Conference and by the Plenipotentiary Conference specifically 
concerned with activities in outer space. 


LETTER FROM THE SECRETARY GENERAL OF THE ITU 


These have been summarized by the Secretary General of the ITU 
in his letter of February 9, 1960 to the United Nations, reporting 
within the framework of the ITU status as a specialized U.N. agency. 
The text of that letter follows: 


[Document No. 2312/CA15-E (V1 -1)] 
Page 25 


ANNEX 6 


CoMMUNICATION SENT TO THE UNITED NATIONS ON THE QUESTION OF OUTER 
Space 


INTERNATIONAL TELECOMMUNICATION UNION, 
Geneva, February 9, 1960. 
No. 2942/60/AGC 
Ref.: Your letter No. PO 141 (2) of 8 January 1960 
Mr. Martin HI11, 
Personal Representative of the Secretary-General to the Specialized Agencies, The 
United Nations, New York, N.Y. 


Dear Mr. Hiri: With reference to your letter of 8 January 1960, I am sending 
you herewith our contribution to the document to be prepared for ACC on the 
activities of the various agencies with regard to outer space. 

As you will see, in Annex 1 is a general statement on ITU’s interest in outer 
space, while in Annex 2 is an account of the measures so far taken by the ITU 
in this field. 

It should be pointed out in this connection: 

1. that all the countries interested in outer space matters have very 
actively cooperated in the ITU appropriate organs; 

2. that the following international organizations, among others, were 
represented at the Administrative Radio Conference which met in Geneva 
at the end of 1959: 


IMCO 

Committee on Space Research (COSPAR) 

International Astronautical Federation (IAF) 

International Astronomical Union (IAU) 

International Scientific Radio Union (URSI) 

Yours faithfully, 
Geratp C. Gross, 
Secretary-General. 

Annexes: 2. 
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Annez 1 
Tue ITU anv OvrTEeR Space TELECOMMUNICATION 


Telecommunication is concerned with, and is indeed essential to the develop- 
ment of the use of outer space in two respects: it is of primary importance in the 
operation and control of space vehicles; at the same time, developments in space 
vehicles, and in particular suitably equipped artificial satellites, are likely to enable 
considerable progress to be made in the fundamental knowledge of outer space, 
in the science of radiocommunications and in the development and improvement 
of long distance terrestrial telecommunications. 


1. Telecommunication and the operation of space vehicles 


1.1 The operation of space vehicles (artificial satellites or rockets) involves 
two different kinds of telecommunication: 
(a) for remote control of the actual vehicles themselves and their equip- 
ment; 
(b) for transmission to earth (or to another vehicle) of information obtained 
by a given vehicle. 
The foregoing kinds of telecommunication are possible by radio only. 
1.2 They may, however, have to be supplemented by point-to-point tele- 
communication on the earth’s surface to assist in: 
(a) the tracking of any given vehicle at different points on the earth’s 
surface; 
Osan to any part of the world of information received from 
vehicles. 
Such telecommunication between different points on the earth’s surface may be 
by radio or by wire. 
1.3 Accordingly, the operation of space vehicles calls for cooperation and 
international agreements in the following fields: 
(a) Allocation and use of radio frequencies and the preparation of agreed 
standards for telecommunication equipment for 
(i) remote control of these vehicles, 
(ii) transmission of information to and from these vehicles and between 
fixed points; 
(b) Codes for the transmission of information from space vehicles; 
(c) Possible adaptation of the general telecommunication network to meet 
the requirements of paragraph 1.2 above. 


2. Use of space vehicles to extend telecommunication facilities 


2.1 It has already been forecast that artificial satellites will ultimately be 
used, by the relaying of signals from these vehicles, to establish: 
(a) telephone and telegraph services between different points on the earth’s 
surface; 
(b) long-distance sound and television broadcasting services. 
2.2 The development of these new terrestrial telecommunication facilities will 
also necessitate cooperation and international agreements in the following fields: 
(a) Allocation and use of radio frequencies for: 
(i) point-to-point circuits, 
(ii) sound and television broadcasting services; 
(b) Preparation of agreed standards of equipment to be used. 


3. The role of the ITU 


The ITU is organized for the necessary international collaboration in these 
fields. 

It is appropriate to note that the part to be played in the use of outer space by 
the ITU, as the Specialized Agency of the United Nations in the field of telecom- 
munications, will be concerned only with the technical and operational aspects of 
the telecommunication facilities described above. In this connection, it will be 
apparent that the radiocommunications used for, or in conjunction with, space 
vehicles can only be effective if free of interference from other radio services and 
the ITU has international responsibilities in this field. The actual intelligence— 
programme content—of the telecommunications will, of course, be outside the 
scope of ITU regulation or control. 

4. The Administrative Radio Conference of the ITU which met in Geneva from 
17 August-21 December, 1959, and the Plenipotentiary Conference of the ITU 
which met in Geneva from 17 October-21 December, 1959, both devoted con- 
siderable time and study to the requirements for telecommunications in the de- 
velopment of the use of outer space; and these Conferences adopted the Resolu- 
tions and Recommendations which are quoted in Annex 2 hereafter. 
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Annez 2 


Measures ALREADY TAKEN BY THE ITU IN THE FIELD OF OUTER SPACE AS OF 
JANUARY 1, 1960 


1. Decision taken by the Plenipotentiary Conference of the ITU, Geneva, October— 
December, 1959 
The Plenipotentiary Conference was interested in the very general aspects of 
outer-space telecommunication. After having been informed of the action taken 
by the appropriate organs of the ITU, it adopted the following resolution: 


‘“ResoLutTion No. 34 
“'TELECOMMUNICATION AND THE PEACEFUL USES or OvuTER SPACE VEHICLES 


“The Plenipotentiary Conference of the International Telecommunication 
Union, Geneva, 1959, 
“mindful of 
“the problems which arise in the international field from the use of outer space 
for peaceful purposes; 
“considering 
“the importance of the role that telecommunication, and in, consequence the 
Union, will necessarily play in this sphere; 


“instructs the Secretary-General 


“1, to inform the United Nations and the other international organizations 
concerned of the decisions of the Administrative Radio Conference, Geneva, 1959, 
and of the technical studies being undertaken by the International Consultative 
Committees; 


“2. to keep the same organizations informed of progress in this field, as far as 
the Union is concerned.”’ 


2. Decisions taken by the Administrative Radio Conference of the I.T.U., Geneva, 
August—December, 1959 

The Administrative Radio Conference of the I.T.U. considered in detail the 
requirements for outer-space telecommunication from the radio point of view. 
Among other documents on this subject, the report of the United National Special 
Committee on peaceful use of outerspace was submitted to the Conference as 
Document No. 58. 

The decisions finally reached by the Conference are given hereafter. 


2.1 Definition of new radio services and stations 
The following definitions were adopted: 

Space Service: A radiocommunication service between space stations. 

Earth Space Service: A radiocommunication service between earth stations 
and space stations. 

Space Station: A station in the earth-space service or the space service 
located on an object which is beyond, or intended to go beyond, the major 
portion of the earth’s atmosphere and which is not intended for flight between 
points on the earth’s surface. 

Earth Station: A station in the earth space service located either on the 


earth’s surface or on an object which is limited to flight between points on 
the earth’s surface. 


2.2 Allocation of specific frequency bands 


The following frequency bands have been allocated on a worldwide basis for 
research purposes in connection with space and earth-space services: 


£O@ i Lanivuinadodi dikecckse. 137. Me/s 
$005::+ ol - sucds.bacieieh.~ 401 Me/s 
RG825 ci.so. cal. bees aiunvdesias 1429 Me/s 
LOO) saad. caaesstzeduias.cmads 1710 Me/s 
BOG") . sed Bis oe eS es 2300 Me/s 
O00 ti lice -eeciiesicwswapels 5255 Me/s 
SEE. wc ae discal cs esis 8500 Me/s 
RR RG. Uy add Ss chacatilons3 « 15.25 Ge/s 
BG; wenwtesisall sit bun s 31.8 Ge/s 


(Ge/s is an abbreviation of ““Gygacycles”—1,000 Me/s.) 
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In addition, the following frequency bands have been allocated for the same 
purposes on a secondary basis: 


ee ee ee 10 005 ke/s 
I whch eRe. 20 010 ke/s 
Be Sead oavinatinumeuaawessas hte 40 002 ke/s 


Furthermore, the frequency 183.6 Mc/s +0.5 Me/s can also be used on a 
noninterference basis. 


2.3 Recommendation for the convening of an Extraordinary Administrative 
Radio Conference in 1963 


RECOMMENDATION NO. 35! 


Recommendation 35! is given in full, subsequently. 
2.4 Resolution entrusting the C.C.I.R. with special studies 


RESOLUTION NO, 7 
RADIO EMISSIONS FROM ARTIFICIAL SATELLITES AND OTHER SPACE VEHICLES 


The administrative Radio Conference, Geneva, 1959, 
considering 


(a) that it is desirable to study the question of identification for radio emissions 
from satellites and other space vehicles; 

(b) that it is desirable to study the question of providing for the cessation, at 
appropriate times, of radio emissions from satellites and other space vehicles; 


invites 
1. the CCIR to study the above-mentioned questions; 
2. Members and Associate Members of the Union launching satellites and other 


space vehicles to give consideration to the above-mentioned problems and to 
present the results of their study to the CCIR. 


3. eee taken by the International Radio Consuliative Committee of the ITU 
( ) 

The International Radio Consultative Committee (CCIR) held meetings of 
some of its Study Groups during the month of August, 1958, and following dis- 
cussions at that time, added three new questions for study to its programme. 

Two of these questions were Nos. 168(V) and 169(VI1), both bearing the title: 
“Protection of Frequencies used by Artificial Earth Satellites, or Other Space 
Vehicles for Observation and Positional Observation’. The third one—No. 
188(VIIl)—deals with ‘“‘Monitoring at Fixed Monitoring Stations of Radio 
Transmissions from Space Vehicles’’. 

As a result of its studies, the CCIR, during its IXth Plenary Assembly in Los 
Angeles, in April, 1959, formulated a Recommendation on: ‘Selection of Fre- 
i quencies Used in Telecommunication with and between Artificial Earth Satellites 
' and Other Space Vehicles’’, and also issued a Report on: ‘‘Factors Affecting the 
: Selection of Frequencies for Telecommunication with and between Space Ve- 
hicles’”’, both giving general considerations on the frequency bands necessary for 
§ the purpose. 

; The findings given in these two documents have been presented to the Admin- 
istrative Radio Conference mentioned above and they were considered in connec- 
tion with the allocation of frequency bands to the new space service. , 

Further, the IXth Plenary Assembly of the CCIR has formed a new Study 
Group: ‘‘Space Systems’’, with the terms of reference: ‘“To study technical ques- 
tions regarding systems of telecommunications with and between locations in 
space’’. 


ore « 


ee 


4. Measures taken by the International Telegraph and Telephone Consultative Com- 
mittee of the ITU (CCITT) 

The International Telegraph and Telephone Consultative Committee (CCITT) 
is especially interested in the working and the development of the international 
telecommunication network. This network may ultimately be called upon to 
handle a considerable amount of traffic in connection with the operation of space 
vehicles. The CCITT has already decided to set up a special Study Group to 


1 No, 36, as finally published. 
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deal with data transmission, a matter of general interest for purely terrestrial 
communications but which is particularly important for outer-space communica- 
tions. 

5. Measures to be taken by the International Frequency Registration Board (IF RR) 


Under the decisions of the Administrative Radio Conference of the ITU (Ge- 
neva, 1959), the IFRB is under obligation to record, in the Master International 
Frequency Register which it is charged to compile and maintain, particulars of all 
radio stations which are capable of causing harmful interference to the radio serv- 
ices of other countries. The particulars to be furnished by the Administrations 
of the Members and Associate Members of the Union in respect of such stations 
operating in the frequency bands allocated to space communications are specified 
in the ITU Radio Regulations. The prompt notification of the particulars of 
such stations is an essential pre-requisite to the securing of interference-free 
radiocommunications on which the effectiveness of these communications de- 
pends. 


STATUS OF IFRB ENHANCED 


Attention should be particularly directed toward the enhanced 
status of the International Frequency Registration Board. Orig- 
inally established at the 1947 Atlantic City Conference, the IFRB 
was intended to develop plans for frequency usage that would lead 
to what is often regarded as ‘‘an engineered spectrum.”’ By such 
administrative steps, it was hoped, harmful interference to present 
assignments could be reduced and future assignments could be so 
carefully selected in light of technical as well as operational, eco- 
nomic, and political factors as to eventually relieve congestion at all 
portions of the spectrum. 

After 26 months of work, in March 1950, a precursor group of the 
IFRB disbanded without succeeding in its main task of studies for 
services between 4 and 27.5 Mc/s. The Radio Conference of 1959 
not only reinvigorated the concept of an engineered international fre- 
quency list, but also restored a status to membership that was believed 
would best foster its success. In particular, the Board, which at one 
time was made up of 11 members elected on the basis of nation- 
ality, was to be replaced by members from panels of candidates nomi- 
nated as individuals, without regard for country of origin. By this 
means, it is believed that the Board would be less subject to pressures 
which would negate its objectivity. The results of the election and 
the composition of the new Board are tabulated below. 





Region Number Candidates Votes 
of seats received 
he, TR REI, 5 inticcintttinnnosesccys 3 | John H Coxe 10 ee 
Fioravanti Dellamula ! oa pees 67 
érnandez Cata ! (Cuba)........-. 51 
Ezequiel Martino da Silva (Brazil) ?_..._. 36 
B. Western Europe---............---... 2 A. Gracie ! (United Kingdom)......- 75 
Rene Pe vane) Sa ee nw 74 
©. Eastern Europe and northern Asia -- 2 w (Polema) 2 vic sciccicle 64 
Ivanovi 8.8.R.)..... 62 
BE Gish cn etettedianpcbtttipeecncaapee 1 | Noel Roberts ! (Union of South Africa) - - - 69 
E. Asia and Australasia. ..............- 3 | M,N. Mirza (P: | te 62 
Shin-Ichi Hase Capen) ies ingen oneness 45 
Tai-Kuang Wang ! (C Sees Sone 42 
John Duncan Campbell (Australia) ?__.... 33 
P. 8. M, Sundaram (India) 3._...........- 22 


1 Member of present Board. 
2 Not elected. 


Source: ‘‘Administrative Radio Conference Report,” op. cit., p. 49. 
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D. Proposat ror 1963 ExrTraorDINARY SESSION 


One of the most significant steps in relationship to future planning 
for space telecommunication was adoption by the Administrative 
Radio Conference of Recommendation 36 relating to the convening 
of an Extraordinary Administrative Radio Conference to allocate 
frequency bands for space radio communication purposes. Thus, the 
Geneva conference took note of the rapidly emerging impact of space 
research and the responsibilities of the ITU in affording space com- 
munications freedom from harmful interference. While expecting 
that the next Ordinary Administrative Radio Conference may be 
convened in 1965, thereby reducing considerably the interval between 
such conferences, the provision for an extraordinary session presents 
a critically important opportunity for the United States, as well as 
other nations of the world recognizing the potential of the uses of 
outer space for peaceful application, to take those steps necessary to 
assure that technical progress will not be hampered by insufficient 


administrative control of the radio spectrum. The recommendation 
is quoted in full as follows: 


RECOMMENDATION No. 36 


RELATING TO THE CONVENING OF AN EXTRAORDINARY ADMINISTRATIVE RADIO 


CONFERENCE TO ALLOCATE FREQUENCY BANDS FOR SPACE RADIOCOMMUNICATION 
PURPOSES 


The Administrative Radio Conference, Geneva, 1959, 
Considering 


(a) that several delegations participating in the Administrative Radio Con- 
ference have proposed to allocate frequencies for space research purposes only on 
the basis of the research requirements for the next few years; 

(b) that the C.C.I.R. has already under study technical questions relating to 
radiocommunication with and between space vehicles; 

(c) that the Administrative Radio Conference has recommended to the C.C.I.R. 
that the identification and control of space vehicle emissions be questions for 
study by the C.C.L.R.; 

(d) that until the results of some space research programmes are available the 
extent to which space radiocommunication services and other radiocommunication 
services may share frequencies, without harmful interference, cannot accurately 
be assessed; 

(e) that additional research experience and the results of studies by the C.C.I.R., 
and other interested organizations, relating to space radiocommunications are 
essential before it will be feasible for the Union to take decisions on firm frequency 
allocations for space radiocommunication purposes; 


And bearing in mind 


that the Union is the specialized agency in the field of telecommunications 
and that it is necessary for the Union to provide adequate frequency allocations 
for all categories of space radiocommunications as soon as the results of research 
and studies by the C.C.I.R. and other interested organizations make this possible; 


Recommends 


1. that an Extraordinary Administrative Radio Conference be convened, in 
principle during the latter part of 1963 with a duration of approximately one 
month and with an agenda which should include the following basic items: 

1.1 to examine the technical progress in the use of radiocommunication 
for space research and the results of technical studies by the C.C.I.R. and 
other interested organizations; 

1.2 to decide, in the light of this examination, on the allocation of fre- 
quency bands essential for the various categories of space radiocommunica- 
tion; 

1.3 to consider whether there is a continuing need for the allocation of 
certain frequencies for space research purposes and, if so, to take appropriate 
action in this regard; 


59786—60——_5 
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1.4 to adopt, if such action is considered desirable, new provisions revising 
the Radio Regulations to provide for the identification and control of radio 
emissions from space vehicles, taking into account possible Recommendations 
of the C.C.LR.; 

2. that the Administrative Council review the situation during its 1962 and 
1963 ordinary sessions on the basis of information received from Members and 
Associate Members of the Union, the C.C.I.R. and other interested organizations. 
Should the Administrative Council decide that there is sufficient justification for 
the convening of the Extraordinary Administrative Radio Conference in 1963, 
it shall recommend to Members and Associate Members of the Union the date 
and place for the Conference and its Agenda; 

And invites 

those Members and Associate Members of the Union which launch satellites 
during the period of space research before the convening of the Extraordinary 
Administrative Radio Conference referred to above to keep the Administrative 
Council, and the relevant technical organs of the Union informed of the fre- 
quencies used and the technical progress achieved in the use of radiocommuni- 
cation for space research purposes. 

This recommendation is clear in regard to reevaluation of radio- 
communications, but apparently is variously interpreted in regard 
to radio astronomy. ‘That is, some question has been raised as to 
whether a review of the 1959 Radio Regulations will appear on the 
1963 agenda, regarding, for instance, elevation of certain of the foot- 
note status bands. Such ambiguity will be clarified by actions of the 
ITU Administrative Council when it fixes the agenda in accordance 
with paragraph 2 of Recommendation ‘36. 
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Il. US. RESPONSE TO ITU ALLOCATIONS FOR SPACE 
SERVICES 


The Administrative Radio Conference convening at Geneva ad- 
journed December 21, 1959. In view of the critical relationship of 
both military and peaceful applications of outer space to the security 
of the Nation, it is of interest to review the response to the Geneva 
agreements by those U.S. agencies having relevant statutory responsi- 
bilities. 

A. Sratus or TREATY 


Agreements reached under auspices of the ITU assume the status 
and thus the force of a multilateral treaty which is submitted to all 
of the member nations for ratification by each nation in accordance 
with its own jurisprudence. Telecommunication treaties, insofar as 
the United States is concerned, follow the constitutional processes of 
ratification by the President with advice and consent of the Senate. 

The treaty representing the 1959 Geneva agreements was trans- 
mitted to the Senate on June 9, 1960, by the Department of State, 
acting for the President. The long delay in this action following the 
December 21, 1959, adjournment apparently stemmed from problems 
at the Geneva Secretariat of the ITU in embodying all of the last 
minute changes in agreements that developed just prior to the 
adjournment. 


TREATY PENDING BEFORE SENATE 


Time was too short, in view of the unusually crowded legislative 
schedule, for the 86th Congress to act before adjournment. The Senate 
Committee on Foreign Relations may thus be expected to consider 
the treaty early in the 87th Congress, and has already published 
notice of its consideration of the provisions therein. 

The radio regulations come into force internationally on May 1, 
1961; and in the United States, anytime after that date, when ratified. 


B. IMPLEMENTATION OF FREQUENCY ASSIGNMENTS BY 
U.S. ReeuLtatory AUTHORITIES 


Since the close of the Geneva Conference, the Federal Communica- 
tions Commission and the Interdepartment Radio Advisory Com- 
mittee have initiated certain domestic actions consonant with the 
anticipation of treaty ratification. In particular, [RAC— 


has actively pursued the matter of the revision of the ‘National Table of Fre- 
quency Allocations,” in collaboration with the FCC, in order that it reflect to the 
maximum extent practicable the table adopted by the Geneva Radio Conference.! 

As a further step, the IRAC has brought into force those portions of the Table 
which fall in bands now allocated exclusively to the Government, including the 
allocations to the space services in those bands.? 


‘ TRAC letter, see appendix for texts of replies to chairman’s inquiry, p. 137. 
: IRAC addendum, see p. 139. 
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With such action, it may be expected that those Federal agencies 
having responsibilities for space research will solicit assignments 
from IRAC in accordance with the special allocations for space 
service. 

NASA TO CHANGE FREQUENCIES 


For example, the National Aeronautics and Space Administration, 
which had previously selected certain frequencies for space operations 
more or less incidentally on the basis of maximum communication 
effectiveness without causing interference to other users of the 
spectrum, is already making plans to modify and replace equipment 
so as to switch to those specific frequencies allocated at Geneva. 
The 108 Me/s frequency that had been adopted fer use during IGY 
prior to the ITU Radio Conference will be abandoned. The MINI- 
TRACK stations previously operating on approximately 108 Me/s will 
switch to 136-137 Mc/s. Other operations will be modified accordingly. 

As a matter of clarification, it should be noted that although the 
United States and the U.S.S.R. have both been utilizing frequencies 
in the past differing from those allocated at Geneva, as long as no 
harmful interference has been produced to other users of the spec- 
trum, the operations can be considered not to have been in violation 
of international communication treaties and agreements. In fact, 
prior to May 1961 when the Geneva regulations go into force, in lieu 
of special provisions for space use, no other course of action was 
possible. 

FCC REOPENED DOCKET 11866 


The Federal Communications Commission, although taking cog- 
nizance of the effect of the Geneva Radio Regulations on present 
assignment patterns, cannot legally apply these provisions until after 
velihieation by the Senate, and no sooner than May 1, 1961. How- 
ever, the Commission has been responsive to the new Earth-space 
service in prospect. 

Steps for licensing of non-Federal applicants for space communica- 
tions resides with the Federal Communications Commission. Up to 
this time, only one application for space communication had been 
received and acted upon by the FCC. However, the awakened 
interest in space service has caused the FCC to adopt two orders of 
20 May 1960, 60—585-88228, establishing Docket 13522 in the matter 
of an inquiry into the allocation of frequency band for space com- 
munications, and order 60—584—88227, reopening the record in Docket 
No. 11866 for a period of 60 days (terminating July 18, 1960) con- 
cerned with the allocation of frequencies in bands above 890 Me/s. 
Since bands above 890 Mc/s have a special significance for space use, 
the docket was reopened expressly to solicit public comment on fer- 

uency needs for space communication that may now be better known 
than when that docket and associated hearings on Dockets 11997 and 
12263 were originally activated in 1957. 

According to the FCC order, the reconsideration and rehearing 

developed: 
It appearing, that, subsequent to the closing of the record in this proceeding on 
November 15, 1957, developments in space communications have occurred which 
indicate the desirability of bringing up-to-date, so far as may be practicable, the 
record in Docket No. 11866 concerning frequency requirements for space com- 
munications; and it further appearing, * * * that an additional and separate 
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notice of inquiry be adopted simultaneously herewith for the purpose of developing 
further data and information as to space communication needs.’ 

Written testimony was submitted by the following individuals and 
organizations: 

Jerome B. Wiesner, director, Research Laboratory of Elec- 
tronics, Massachusetts Institute of Technology, Cambridge, 
Mass. 

Leo A. Hoegh, Office of Civil and Defense Mobilization. 

R. C. Peavey, secretary, Space Science Board, National 
Academy of Sciences-National Research Council. 

R. L. McCreary, director of research, Collins Radio Co., 
Cedar Rapids, Lowa. 

Victor G. Reis, chairman, Committee on Manufacturers Radio 
Use; John V. Lewrence, managing director, American Trucking 
Associations, Inc. (joint statement). 

Edwin G. Schneider, vice president for research and engineer- 
ing, Sylvania Electronics Systems, Division of General Telephone 
& Electronics Corp. 

Joseph M. Kittner, attorney for Associated Police Communica- 
tion Officers, Inc. 

Joseph M. Kittner, attorney for Aeronautical Flight Test 
Radio Coordinating Council. 

Arthur L. Reese, vice president, Motorola, Inc., Chicago, Il. 

J.Z. Millar, assistant vice president, Development Engineering, 
Western Union Telegraph Co. 

Messrs. Werner and Tati attorneys for RCA. 

Messrs. Hawkins and Tuft, attorneys for RCA Communica- 
tions, Inc. 

Andrew Haley, American Rocket Society. 

Vernon A. Johnson, vice president, eastern region, Lockheed 
Aircraft Corp. 

Messrs. Fisk, Pierce, Mapes, McMillan, American Telephone & 
Telegraph Co. 

L. G. Walker, chairman, Microwave Section, Electronics 
Industries Association. 

Ralph L. Clark, chairman, the Joint Technical Advisory 
Committee. 

T. Keith Glennan, NASA. 

Supplementary verbal testimony was offered on July 18, 1960, at the 
open hearing. 
ISSUES. RAISED BY FCC WITNESSES 


The issues raised in the testimony pertain mostly to the feasi- 
bility of channel sharing of space with other conventional services: 

Frequencies above 890 Mc/s (and presumably extending to about 
10,000 Me/s at which natural phenomenon somewhat limit radio 
transmissions) appear suitable both for space relay of global communi- 
cation and for point-to-point terrestrial operations using microwave 
transmitters. By virtue of propagation characteristics, transmissions 
at these frequencies may be effected only over line-of-sight distances. 
Ordinarily then, a number of terrestrial transmitters may share the 
same frequencies without mutual interference, if they are geographi- 
cally separated, perhaps a distance of 50 miles. Because satellites 


3 Federal Communications Commission Order 60-584. 
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may orbit over most of the Earth’s surface, an unprecedented potential 
exists for interference between space and point-to-point services. 
Moreover, high gain antennae at Earth terminals of space relays may 
be susceptible to interference from other transmissions on shared 
channels over far greater distances than would be true with ordinary 
microwave equipment. 

Bell Telephone, American Telephone & Telegraph, representing 
common carriers, presented a case based on their projected use of 
space relays. The Electronics Industries Association and other pri- 
vate users have petitioned for spectrum for private microwave 
transmitters. 

Considerable apprehension developed that if the FCC prematurely 
accedes to application for licenses of microwave transmitters by pri- 
vate parties made eligible by earlier rulings in Docket No. 11866, 
bands for future space use might be preempted. Problems may then 
arise of either inhibiting and restricting the healthy development of 
space communication or the equally distasteful act of subsequently 
dislocating these microwave terrestrial services for which, by that 
time, considerable investment would have been made in radio 
equipment. 

The major question concerns the distance by which point-to-point 
and space relay terminals must be separated to prevent mutual inter- 
ference. Estimates by various authorities range from 65 miles to 
1,000 miles. If only a 65-mile separation is necessary, the interference 
problem is minimal. If a thousand mile separation is necessary, then 
point-to-point and space services apparently cannot share the same 
frequencies. 

The FCC was thus faced with a major policy decision as to whether 
it would now set aside frequencies for future space allocation based 
on the policy of providing for that service which offers most in the 
public and national interest. The details of that policy are discussed 
subsequently in section X—A and the policy implications in section 
XI. It is clear, however, that such major decisions must be well 
founded on results of research—thus to avoid actions based on con- 
jecture. Such research appears currently inadequate. 

The policy of maintaining a status quo on frequency assignments 
until more is known both of space communications needs, and of feas- 
ibility of channel sharing is a matter of joint FCC-IRAC concern. 
If either should move unilaterally for assignments within its jurisdic- 
tion, action by the other may be preempted. In that regard, the 
following letter from Director Hoegh of OCDM-(IRAC) to Com- 
missioner Ford of FCC may be of interest: 


Juuy 6, 1960. 
Hon. Frepericx W. Forp, 


Chairman, Federal Communications Commission, 
Washington, D.C. 


Dear Mr. Cuarrman: This will refer to your levter to Mr. Alexander dated 
May 18, 1960, about the reopening of your Docket No, 11866 relative to space 
communication. 

I am of the opinion that space communication will be of vital importance to 
future activities in space as well as to our radio communication capabilities. I 
have therefore instructed my staff to exercise extreme caution with respect to 
the establishment of new or changed allocations of spectrum space above 1000 
megacycles pending results of some of the intensive work being performed in 
both the space and satellite communication fields. 

The Executive Branch may be able to work out a process under which new 
allocations or assignments made above 1000 Mc/s generally would be subject to 
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review and possible change until such time as the needs of space communication 
are more clearly defined and satisfied. I have asked my staff to study this and 
attempt to work out coordinated procedures to achieve this objective. 

I urge the Commission to join this office in its view that, until space communi- 
cation needs are known, care should be exercised in satisfying requirements of 
other radio services to avoid the establishment of new “rights” in the spectrum 
above 1000 Me/s which would make more difficult the ultimate satisfaction of 
vital space communication requirements, 

In view of the national importance of spectrum allocation for space communi- 
cation, we believe that it is highly desirable to coordinate Government and non- 
Government needs, However, we do not believe the best means of coordination 
to be the participation of the Federal Government in the proceedings of the 
Commission. 

Accordingly, I have directed Mr. Alexander to circularize all Federal users of 
radio and obtain their best estimated future needs for space communication in 
an effort to throw additional light upon the matter. his material, when re- 
ceived, will be made available to the Commission and the Executive Branch 
agencies through the medium of the Subcommittee on Frequency Allocations of 
the IRAC where both the Commission and the Government views are jointly 
represented in the long-range planning effort. I urge the Commission to make 
available to the planning group any pertinent material received as a result of its 
hearing and thus further long-range planning efforts. 

I feel that such an approach will facilitate the earlier establishment of a U.S. 
position for the projected international conference on space communication 
through the joint efforts of the Commission, the Department of State, and this 
office, 

Sincerely, 
Leo A, Hoges. 


Again, the resolution of the controversy will ultimately rest on 
fundamental communications policy, based on what is in the national 
interest, 

On September 29, 1960, the FCC handed down its decision. Details 
are reported in the accompanying dispatch from the Wall Street 
Journal: 


FCC Routes Firms May Set Up Tuerr Own Microwave CoMMUNICATION 
SysTEMs 


(By a Wall Street Journal staff reporter) 


Wasuincton.—The Federal Communications Commission opened the way for 
many, perhaps thousands, of manufacturing concerns, chain retailers, and other 
companies to set up their own microwave communication systems. 

The FCC decision’is a victory for private industries that think they can save 
money by setting up their own systems and a defeat for American Telephone & 
Telegraph Co., Western Union, and other companies that sell communication 
services. 

A.T. & T. quickly issued a statement charging the FCC decision is “short- 
sighted and favors only a small segment of the public.” A.T. & T. claimed the 
Commission order will result in a loss of revenues from big telephone users that 
ultimately will mean higher telephone bills for the general public. 

The FCC in June 1959 decided it would license manufacturing concerns and 
other private companies to operate microwave systems. But A.T. & T. and other 
communications companies asked the FCC to reconsider and, in the interim, 
take no action. The FCC agreed. Yesterday the agency affirmed its 1959 order 
and, in effect, told companies to come in with applications for microwave systems. 

Microwave is the name given to the radio spectrum above 890 megacycles. 
The FCC guardian of the Nation’s airwaves, has assigned frequencies below 890 
Mc to a variety of applications, including commercial radio and television and 
military uses. Only after World War II did technical proficiency permit general 
use of the frequencies above 890 Mc. The development of new equipment has 
prompted widespread interest in microwaves among big users of telephone, tele- 
graph, and other more conventional communications equipment. Microwave 
systems can transmit voice (telephone), teleprinter, facsimile, or closed-circuit 
television communications. Big users figure the cost of building and operating 
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microwave transmitting-receiving stations would be less than telephone and other 
communication bills they pay to the Bell System and other commercial communi- 
cations companies. 

Until now, the FCC authorized private microwave systems only for aviation 
use, local government agencies, including police and fire departments, and right- 
of-way companies such as railroads, pipelines, and electric utilities. Under the 
old policy of restricted authorizations, the FCC had authorized 2,840 microwave 
stations at latest count. A single microwave system, of course, may include a 
number of stations. 

Only three applications currently are on file at the FCC from organizations 
that were barred from the microwaves under the old policy. They are Minute 
Maid Corp., a Florida seller of frozen fruit juices; Central Freight Lines, a Waco, 
Tex., trucking firm, and the University of Texas, which wants a microwave license 
for educational television. 

“There was no point in filing until now,” said an FCC official, but he expects 
a flood of applications. The Electronics Industries Association, he notes, has 
predicted that under the liberalized policy the FCC first announced last year 
there will be 10,000 microwave stations in use by 1966 and 18,000 by 1976. 

The FCC also decided yesterday it cannot yet set aside frequency allocations 
for space communications because of ‘‘present uncertainties.’”’ A.T. & T., attack- 
ing that decision, too, said the FCC has “disregarded the urgency of safeguarding 
the radio spectrum for space communications,” The company has plans for 


tnaneniiting messages over long earth distances by bouncing them off satellites 
in the sky.‘ 





Microwave Wins More Communications Joss, May Ger Pusu spy FCC 
(By Stanley W. Penn) 


Eagerly awaiting a Government go-ahead are such concerns as— 

Florida’s Minute Maid Corp., which wants to put up its own 218-mile micro- 
wave system to replace wires connecting its citrus groves and processing plants. 
The Orlando-based seller of frozen fruit juices currently leases its lines from four 


telephone companies; by building its own system, Minute Maid figures it would 
save about $1,400 a month. 


Central Freight Lines, of Waco, Tex., which wants to link its 75 truck termi- 
nals with a microwave system over which it could send bills of lading and other 
data by teleprinter or by facsimile, a techinque of transmitting and accurately re- 
producing a written message or a picture. By flashing shipping documents to a 
terminal ahead of the trucker, who normally carries them, Central Freight Lines 
hopes to speed up its paperwork. 

ig R. i. Macy & Co., Inc., which is considering use of mircowave to tie to- 
gether its department store in downtown San Francisco with four branch stores 
and a warehouse in the area. One projected use: Closed-circuit television pro- 


grams for training new Macy employees.’ 

The verbatim text of the FCC decision is given in appendix B. 

Briefly, the FCC, after hearing arguments of the common carriers, 
decided to release frequencies above 890 Mc/s to applicants for 
private microwave facilities. Unfortunately, the issues appear to 
reflect a controversy between common carriers and private owners 
of communication circuits. The issue concerning the effect which 
this decision will have on space telecommunication, both nationally 
and internationally, was sharply drawn by Commissioner Craven in 
his dissenting opinion given in appendix C. 


4 Wall Street Journal, Sept. 30, 1960, p. 9. 
§ Wall Street Journal, Sept. 29, 1960, p. 1. 
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VIII. PROTECTION OF SPACE TELECOMMUNICATION 
FROM HARMFUL INTERFERENCE 


Any form of radio interference constitutes a nuisance to authorized 
oa but with space telecommunication, interference is more 
than a nuisance; it is a potent menace. Launching preparations 
may be delayed until sources of interference are identified and 
remedied; the launching itself may be jeopardized at the critical 
instant of “lift-off,” separation or control and guidance; telemetered 
data from the experiments in progress may be lost; and, after a suc- 
cessful orbit is achieved, operations in space may be frustrated through 
failure in command and guidance transmissions from the ground. 
Not only does radio interference thus imply a potential financial loss, 
but there is also involved hazard to tight schedules of testing, to the 
prestige of the United States emanating from failures, and even hazard 
of loss of life of human space passengers and to the public generally, 
due to a malfunction in flight. 

The protection of space telecommunication from harmful interfer- 
ence may be expected to follow exactly the procedures and techniques 
generally adopted to assure reliable radio transmissions: namely, the 
provision of special frequencies through exclusive assignment or con- 
trolled sharmg. Such administrative processes are required because 
radio receivers, although capable of being tuned so as to separate the 
desired signal from the conglomerate of electromagnetic radiations of 
all frequencies being abstracted, cannot discriminate between two 
signals of the same frequency, unless one is considerably more intense 
than the second. A potential for interference thus arises if there are 
two stations transmitting on the same wavelength within interference 
range. 

z MANY TYPES OF FREQUENCY INTERFERENCE 


There are, however, other types of interference, including spurious 
emissions from low quality transmitters (involving the accidental 
radiation of energy at several frequencies other than the one author- 
ized), from poor technique, particularly when tuning, from accidental 
drifting from the authorized frequency, and from industrial sources of 
static or background noise. Deliberate jamming is not unknown as 
a source of interference with radio broadcasting. 

Considering the intensified demands of spectrum for space tele- 
communication, coupled with the increase in radio service generally, 
this problem of interference has gained attention of those responsible 
for the U.S. space program. For this reason, a portion of Senator 
Johnson’s inquiry to the executive agencies was addressed to this 
subject. The question may be considered in two parts: (@) Has harm- 
ful interference occurred with our space experiments, or have the 
experiments themselves created harmful interference with other users 
of the spectrum? (This latter point was at one time the source of 
perhaps unnecessary apprehension to several juridical authorities 
who were examining the unprecedented international legal aspects 
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of activities in space), and (6) what is the anticipated degree of the 
problem in the future and what remedial measures are planned? 

In reply, the Federal Communications Commission and the Inter- 
department Radio Advisory Committee, serving as the domestic 
regulatory authorities, noted: 


It can be argued that, as of today and until May 1, 1961,! space communica- 
tions of any sort have no international status other than experimental since the 
table in force contains no allocations for space operations, per se. Traditionally, 
experimental services are not afforded protection from operational services which 
have already established their right to specific allocations in the public interest. 
After May 1, 1961, when the new international table is scheduled to come into 
force, the International Frequency Registration Board (of the ITU) would afford 
protection to the space and earth-space services to the degree called for. 

Where they have equal status with other services, they would have to protect 
from interference those operations in the band which preceded them in time but 
would be afforded protection from those operations which followed them in time. 
In the band where they have secondary status they will be required to protect 
from interference all operations of the primary service or services regardless of 
when the latter begin operation.? 


IRAC HAS RECEIVED NO COMPLAINTS 


The most cogent question is thus whether any complaints of inter- 
ference with space research have been filed. It is the normal practice 
for the Federal users of radio to handle cases of radio interference 
directly with the agencies concerned at the national level, and via the 
Department of State in case the interfering station belongs to another 
country and direct contact between the operating agencies is not 
possible or has proved unsuccessful. Domestic cases are only referred 
to the IRAC when the solution cannot be resolved via normal channels. 

The IRAC, as a Committee, has received no complaints of harmful interference 
regarding space experiments nor has the U.S. received any intimation from the 


IF RB that complaints have been made by other countries as to interference by 
U.S. transmissions in its space research.* 
« * * * ~ * * 

As a normal procedure, the FCC becomes aware of an interference situation 
only if one of its licensees receives interference or causes interference to another 
operation which might be Government, foreign or another of its licensees. The 
sole complaint coming to our attention thus far involved the Russian satellite 
“IOTA”’ rather than U.S. sponsored space experimentation. 

The Commission is not aware of any interference complaints that might have 
been filed with the IF RB by foreign administrations wherein a U.S. satellite was 
cited as a source of interference. 


JODRELL BANK RADIOTELESCOPE HAD ONE CASE OF INTERFERENCE 


The National Aeronautics and Space Administration, which is re- 
sponsible for that portion of the U.S. space program concerned with 
peaceful application, has indicated that inasmuch as frequencies were 
selected and cleared through IRAC, thus making use of their admin- 
istrative processes as a means of frequency protection, a minimum of 
interference has been encountered. One quaint example, however, 
has been cited: 


(b) Manchester, England (the Jodrell Bank antenna) received some interfer- 
ence to the Pioneer V signals early in April 1960. Quoting from their report, 


1 When the new international table is scheduled to come into force. 
2 Federal Communications Commission letter, see p. 137. 

8 Office of Civil and Defense Mobilization letter, see p. 143. 

« Federal Communications Commission letter, see p. 137. 
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“Thus far the source of the interfering signal has not been located but the voice 
modulation in an American southern accent points to U.S. aircraft control opera- 
tions.’”’ With this “southern accent” clue we requested the U.S. Air Force to 
check their European operations, asking that protection be given to Pioneer V’s 
frequency. The interference stopped immediately.$ 


INTERFERENCE HAS BEEN NEGLIGIBLE FOR MILITARY SERVICES 


The Department of Defense, through the Air Force, Navy, and 
Army, is responsible for military applications of outer space. Re- 
garding its space telecommunications, it was noted: 


Interference encountered with space experiments has been negligible to date. 
With respect to missile test sites, frequency coordination and interference control 
procedures exercised by Area Frequency Coordinators have successfully suppressed 
potential interference. These Area Frequency Coordinators, established by the 
Joint Chiefs of Staff, are uniquely equipped to supervise and control electro- 
magnetic radiation in the test range environments to assure that harmful inter- 
ference is not caused to space experiments. * * * On the range itself the 
coordinators exercise the most exacting control over radio frequency usage.* 


The Army further noted that: 


Interference is a matter of degree and there has been relatively little iriter- 
ference out of space experiments to date. ** 

It is logical that some interference may arise in the future. If so, these cases 
would be handled in exactly the same way as for all other interference cases, that 
is, use of established interagency procedures for the identification and location of 
sources of interference and referral to appropriate frequency offices of the agencies 
concerned with the details. Thousands of such cases are so handled every year 
among the various agencies in Washington, or by local coordination in the field 
when appropriate. Streamlined facilities and procedures exist in the field for this 
purpose.’ 


The Navy, in its comments regarding interference stated: 


1. As might be expected in view of the heavy concentrations of electronic equip- 
ments involved, harmful interference has been experienced in connection with 
space experiments. The majority of this interference has been in the immediate 
vicinity of the major test ranges. The magnitude of the reported interference, 
however, has not been sufficient to constitute a serious deterrent to space efforts. 

2. The test range frequency coordinators described in response to question 6 
maintain close surveillance over all frequencies within their geographical areas of 
cognizance and, prior to primary launchings, request all interests to observe radio 
silence as required in appropriate frequency bands. Cooperation in these efforts 
has been excellent. An intricate system of ground and airborne monitoring 
facilities has been established to assist the test range frequency coordinators in 
the execution of their responsibilities. 

3. The allocations offered by the International Radio Conference, Geneva, 
1959, provide a measure of recognition of space frequency needs. The ultimate 
solution, however, lies in the provision of worldwide frequency allocations on a 
primary basis to the space service. This should be the primary objective in U.S. 
participation in the Extraordinary Administrative Radio Conference scheduled 
for 1963. 

4. The satisfaction of future requirements for all radio services, including space 
telecommunications, will depend not only uponsatisfactory frequency allocations 
but also, and to an ever-increasing degree, upon the design and development of 
equipment whose spectrum occupancy is the minimum necessary to satisfy the 
requirement involved. This objective should be sought by all interests engaged 
in the use and management of the radio spectrum. A positive program has been 
developed by the military services in this regard.® 


5 National Aeronautics and Space Administration letter, see p. 132. 
® Air Force letter, see p. 154-155. 

? Army letter, see p. 158. 

8 Navy letter, see p. 163. 
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ee Office of Director, Defense and Research Engineering, stated 
that: 


While the national missile ranges are operated by the services we are cognizant 
that they have had instances where difficulty was encountered in the telemetering 
‘circuits due to interference and it is assumed that in the case of space vehicles 
great care would have to be taken to assure maximum probability of having inter- 
ference-free channels for communications. However, we agree that, despite our 
best efforts to make most effective use of the spectrum, one can conceive of growth 
in the use of space which some time in the future may result in “spectrum crowd- 
ing.’’ Theseverity of this problem will depend not only upon the growth of space 
operations internationally, but to an important degree upon technological ac- 
complishments permitting an extension of the usable spectrum and making more 
effective use of available bandwidth. * * * We are not familiar with any serious 
complaints of radio interference on the limited number of space experiments 
conducted so far.® 

To summarize, it would appear that current space operations are 
proceeding without serious harmful interference; where and when it 
ooccurs, it appears subject to adequate control by range officers. It is 
clear, however, that the rapid growth in demand on current allocations 
of frequencies will aggravate an already crowded spectrum, generally, 
and the limited space allocations specifically. Amongst other steps, 
the number of channels and bandwidths for space use would have to 
be markedly increased, and further protection offered by providing 
this space service with a worldwide status through auspices of the 
International Telecommunication Union thst would guarantee its 
protection. 


SPACE CHANNELS MUST BE EXCLUSIVE 


Exclusivity of certain bands of reasonable width without sharing 
has been stated as the ultimate goal of space communicators, by 
clearing existing operations in those channels best suited for transmis- 
sions with and between vehicles in space. Research may prove this 
precaution unnecessary, but when so much in the wav of research 
funds and national prestige seems at stake many authorities feel that 
channel sharing to every extent should be minimized. In view of the 
impact such a step has on the spectrum, it would also appear necessary 
to accelerate research so as to advance the state-of-the-art so that 
channel sharing without interference could be resumed wherever 
feasible. To ease the impact of such displacement of current users, 
an intermediate step is anticipated of elevating the space service to a 
primary status in those cases where, according to the 1959 radio 
regulations, it would occupy a secondary status. Implicit in future 
steps is the change from a “research” to an “operational’’ status that 
would further mark the maturation of this mode of communication, 
and provide a higher degree of international protection. At that 
time, some channels for research for space relays would conceivably 
be exclusive, whereas others would be “shared,” thus treating space 
relays as any alternate mode of transmission with the same degree of 
protection from interference as that for conventional long-distance 
communications. ; 

In one respect, the development of global communication by arti- 
ficial satellites should reduce interference in the spectrum. At 
present, the band from 4 to 27.5 Mc/s is widely used for long-range 
communications because of the favorable propagation characteristics 


8 Office of Director, Defense and Research Engineering, letter, see p. 152. 
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in that band. Demand for this service is growing, and crowding 
could be markedly relieved through the transfer of some message 
traffic to those frequencies above 1,000 Me/s associated with space 
relay systems which are not ordinarily thought of as suitable for long- 
distance operations. Of course, any such move creates a chain reac- 
tion amongst spectrum occupants or applicants, for with the use of 
space relays in the 1,000-10,000 Me/s band, terrestrial microwave 
stations ordinarily serving local point-to-point service may be displaced, 


SPECIAL COMMITTEE TO BE APPOINTED BY ITU 


The matter of crowding in the bands best suited for long-distance 
communication as well as broadcasting gained special recognition at 
the 1959 Geneva Conference which, through Resolution 3 and Recom- 
mendation 37, called for the establishment of an international panel of 
communication experts to undertake an immediate study of the 
problem. ‘The panel, soon to be appointed by the [TU Administrative 
Council, may be expected to consider the potential of space telecom- 
munications on the overall problem of spectrum crowding and, if the 
indications are then found sufficiently favorable, may be expected to 
lend support to the acceleration of research and utilization of artificial 
satellites specifically for reasons of alleviating spectrum crowding and 
associated problems of interference. 


RESEARCH NEEDED TO SOLVE TECHNICAL PROBLEMS 


The eventual solution to many of these interference problems thus 
lies in scientific research in cemmunications. Through improved 
understanding of propagation characteristics that may open up other 
portions of the spectrum, means for controlling spurious emissions so as 
to reduce the width of guard bands separating services, means for 
decreasing bandwidth requirements generally, means for improving 
informational content of transmissions, i.e., removing unnecessary 
“‘bits,”” and means for decreasing background noise inherent in compo- 
nents all would contribute to advances in the state-of-the-art of com- 
munications, and thus have a salubrious effect on the spectrum 
crowding for all uses, not just space. 

Any latent advances in communications, however, are likely to be 
met with some resistance when operators are faced with the economic 
burden of scrapping equipment. The dynamics of extant adminis- 
trative processes of frequency allocation to foster relief of spectrum 
crowding through prompt utilization of scientific results remains to be 
examined. 





IX. ADEQUACY OF ITU FREQUENCY ALLOCATIONS FOR 
SPACE RESEARCH 


From the prior discussion and extracts from the operating agencies, 
it would appear that space research has thus far not suffered from 
interference with telecommunications. This present favorable state 
of affairs is probably due to— 

(a) technical skills of personnel in proper selection of fre- 
quencies unencumbered by interference, 

(6b) control of area coordinators over unwanted emissions, and 

(c) the relatively low demand for frequencies for space use 
in the past. 

The question naturally arises as to whether the expanding and 
accelerating research efforts will raise a serious problem as a result of 
“spectrum crowding.’ Again, the best guarantee of freedom from 
interference is the exclusive allocation of specific bands for the 
particular service involved. 

Regarding adequacy of allocations made at Geneva, U.S. authorities 
responsible for administrative control of the spectrum note: 

The bands thus made available, or to be made available, for space research 
are considered sufficient to satisfy the needs of the U.S. space research program 
for at least the next 3 years except for a stated requirement for 10 megacycles 
between approximately 450 and 960 Me/s.! 

It is presumed that the 10 Me/s bandwidth referred to concerns 
communications for space research rather than for actual operations. 
However, such research falls into at least two categories—(a) the tele- 
metering of information concerning the vehicle performance of the 
experiment in progress and data regarding the special environment of 
outer space, or (b) research on communication techniques themselves, 
wherein the transmissions serve as rehearsals for subsequent opera- 
tions in space involving the application of satellites, either as space 
relays, or for the facsimile transmission of photographs of cloud cover 
for meteorological interpretation, or of the ground generally for pur- 
poses of surveillance. Since 10 Me/s of bandwidth in this part of the 
spectrum was not cleared for space service, it must be presumed that 
experiments requiring that much spectrum in order not to be impeded 


will have to shift to 2290-2300 Me/s, a process requiring some time 
and funds to execute. 


SOME RESEARCH IS INTENDED TO LEAD TO OPERATIONAL USE 


_ Inthe event of use of this 10 Me/s band for any of the latter purposes, 
it is axiomatic that the research be conducted in bands and with 
equipment that resembles to every extent possible the eventual future 
operational use. Otherwise, research conducted at one point of the 
spectrum may prove invalid if the operations are subsequently 
scheduled at another channel. In that regard, IRAC has noted: 

The means of accomplishing space operational communications remains to be 
determined. The IRAC has encouraged, and is awaiting, the development by 

1 Interdepartment Radio Advisory Committee, letter, annex, see p. 141. 
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the agencies who have responsibility for space communication, of the operational 
requirements for that service.2 [Emphasis added.] 


NASA IS AWARE OF ITS RESPONSIBILITIES 


The 10-year projection of space operations and research set forth 
by the National Aeronautics and Space Administration has been 
summarized previously in section [V—C, together with the estimated 
spectrum demand. NASA however, although apparently not yet 
prepared to select a particular set of frequencies, appears well aware 
of its responsibilities. Further comment by NASA in regard to 
adequacy of the agreements made at Geneva follow: * 


NASA’s 10-year program touched on many elements of research. These are 
covered by the broad generalizations: 
(a) Research activities in a space environment 
(b) Space-based operational systems affecting the Nation’s economy 
(c) Supporting laboratory research 
Our immediate needs for frequencies are satisfied by using the International 
Space Research Bands as set up by the ITU in Geneva, 1959. Additional special 
frequencies for telemetering, command, guidance, etc., are secured through the 
usual IRAC processes. 
* * * * ok * * 


NASA’s long-term needs will be only partly satisfied by the present ITU Space 
Research Frequencies. Within 3 to 4 years we will saturate the 136-137 Me/s 
minitrack band, with tracking signals and telemetering from earth satellites. 
Scheduled uses of the 1700-1710 Me/s band also indicate difficulties ahead. (How- 
ever, it is felt that some expansion of this band, in the U.S., will be permitted 
by IRAC.) Certain projects to come will need widebands of frequencies. These 
are indicated in the included charts, ‘‘Generalizations Regarding Frequency 
Selection and Bandwidth for Space and Earth Space Services.” 

* * * * * * * 


Certainly NASA will encounter the usual problems in connection with the crowd- 
ing and high occupancy of the radio spectrum. The small space research bands 
allocated in the Geneva ITU Conference, however, will be utilized to capacity, 
and will give us some of the basic research frequencies needed. 

A launching operation uses up to 25 different frequencies for various purposes, 
such as: command, guidance, tracking, telemetering, range safety, impact pre- 
diction, microwave links, etc., etc. ach stage of a multistage vehicle has its 
transmitters and receivers. However, many of these frequencies can be used over 
and over—a project ties up the frequencies for but a few days of checkout and 
firing. Then another project can use them. A busy launching center, such as the 
Cape, because of various parallel projects, needs several “sets’’ of frequencies. 

Thus we may say, that during this research phase of space opereres, normal 
IRAC procedures will supply NASA with enough frequencies. Later, when wide- 
bands such as for a Weather Bureau meteorological satellite or for a commercial 
communications satellite become necessary—then the proposed 1963 ITU Con- 
ference should find and clear the bands needed.* 


There are no reports that NASA has assumed initiative on this 
question of needed frequencies. 


MILITARY NEEDS MUST BE COMPATIBLE WITH INTERNATIONAL AND 
DOMESTIC ALLOCATIONS 


Inasmuch as there is only one radio spectrum, it is self-evident 
that military needs for frequencies must. be satisfied by assignments 
that in the first instance are compatible with the international alloca- 
tions of ITU, as well as-with domestic use. To this end, assignments 
are made to the Department of Defense, and thence to the various 
services through TRAC, acting in concert with the FCC. The same 
process can be expected to obtain when dealing with the special 
conditions of space telecommunications. 


2 bid. 
3 cpl Aeronautics and Space Administration letter, Question 2, see pp. 127-128. 
4 Ibid, 
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The Navy, for example, has established operational requirements 
in the following areas, all of which will involve:some form of space 
telecommunications: 

(a) A high accuracy navigation system. 

(6) A communications satellite relay. 

(c) Electronic reconnaissance. 

(d) Reconnaissance-surveillance. 

(e) Weather. 

(f) A satellite survey system (presumably geodetic). 

(g) Antisatellite weapons system. 

(h) An air-sea launch system for satellite payloads. 

(i) A sea-based manned maneuverable interceptor spacecraft 

weapon system. 

(7) A satellite detection and reconnaissance defense system.5 
These requirements strongly resemble in many regards the programs 
of other services so that further details regarding specific Air Force 
and Army requirements are not further elaborated upon. 

The extent to which the services are coordinating their space 
telecommunications plans and research are beyond the scope of this 
current report. It should be noted, however, that all long-distance 
circuits of the three services, presumably including space relays when 
they become operational, are now coordinated by a DOD Defense 
Communications Agency. Unnecessary duplication of systems and 
provision of needed redundancy should thus be implemented. 

Commenting on the question of adequacy of the Geneva allocations 
for research in the above areas, the Navy stated that the eight specific 
bands proposed at Geneva by the United States: 

* * * still reflect the order of magnitude of present radio frequency needs for 
Space Telecommunications as viewed by the Navy. One additional requirement 
exists in the vicinity of 1,000 Me/s for precision satellite tracking. The need is 
under consideration at a national level.® 

It was noted earlier that the proposals submitted at Geneva by 
the United States for space telecommunications were not agreed to, 
either in full, or in regard to the services desired. By implication, 
then, the Navy may not be fully able to conduet all of its planned 
research, presumably because the bandwidths at Geneva are somewhat 
less than had been requested, and because the service for space use 
has not been granted the desired degree of protection from harmful 
interference. 

Between 25 and 8500 Me/s, the U.S. proposals included a total 
band.of 176.05 Mc/s. Approximately 129 Me/s of bandwidths were 
allocated. The widest, 8400-8500 Mc/s is equal in width to the 100 
Me/s requested by the United States, but it has been given secondary 
status only. How seriously handicapped the Navy may be in its 
research is not clear. 

The Army and Air Force, on the other hand, appear to regard the 
Geneva provisions as adequate, at least on an interim basis: 

In this regard the U.S. Signal Corps was first to conduct and publish propa- 
gation studies for the utilization of radio frequencies for outer space communi- 


cations. These studies were published in July and September of 1958 respectively 
and are entitled “Optimum Frequencies for Outer Space Communications’’ and 


5 Navy letter, see pp. 159-160, 
6 Ibid. 
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“Tentative Evaluation of Transmission Factors for Space Vehicle Communica- 
tions’’.? 

The Air Force has participated during the past several years in conferences at 
the national and international level wherein frequency allocations for space pur- 
poses have been made. We believe that allocations resulting from these confer- 
ences are adequate to accommodate Air Force space needs for the immediate 
future. * * * 


Immediate plans for use of the radio spectrum involve frequencies for the 
SAMOS, MIDAS, DISCOVERER, and DYNA SOAR projects.’ 


NEEDS FOR RADIO ASTRONOMY AND OTHER SCIENTIFIC RESEARCH 


With regard to radio astronomy, it is apparent from earlier remarks 
that the Geneva agreements, while representing a quantum jump in 
providing a cleared channel for reception of extraterrestrial emissions, 
falls short of the full set of scientists’ requests. Of considerable note, 
however, is the current recognition of means by which scientists’ needs 
can now be properly and effectively made known and considered with 
other requests for spectrum. In the first instance, the IRAC affords 
a channel for registration of frequency needs by Government organi- 
zations representing both inhouse and contract research interests. 
Moreover, the FCC provides a mechanism through its hearing pro- 
cedures to entertain requests for spectrum from any non-Federal 
claimants. In preparation for the forthcoming Extraordinary 
Administrative Radio Conference, the CCIR groups of the ITU, 
both naypnnally and internationally, will entertain representations for 
frequency needs. 

The International Council of Scientific Unions (ICSU), a nongov- 
ernmental agency representing a number of scientific organizations, is 
reported as planning steps m October of 1960 to establish a new 
group which could represent the needs of international science gen- 
erally for spectrum space to CCIR and ITU directly. In that regard, 
ICSU will solicit and coordinate information to be furnished by the 
International Astronomical Union (IAU), the Committee on Space 
Research (COSPAR), and the International Scientific Radio Union 
( I). 

Scientists and radio astronomers thus have a number of channels 
through which their interests for spectrum may be made 
knownr With the need for obtaining effective action, however, it 
must be recognized that the allocations themselves are made mainly 
on petition of one of the member nations of ITU, notwithstanding 
suggestions made by official advisory bodies and consulting oups. 
The needs of U.S. science must thus ultimately be veqirenstited the 
U.S. position itself, and for the forthcoming 1963 meeting, the interval 
for preparation and the publicity now attending both the content and 
procedures of the meeting should provide an unusual opportunity for 
these needs to be heard, and conflicting demands arbitrated. 


7 Army letter, see pp. 155-156. 
§ Air Force letter, see pp. 152-153. 








X. ADEQUACY OF ITU FREQUENCY ALLOCATIONS FOR 
COMMUNICATION SATELLITES 


Although spectrum needs for global communication with artificial 
satellites have been previously identified in terms of purely technical 
considerations, the question of whether the actions taken at Geneva 
satisfy these requirements must be examined in light of other economic 
and political factors. Unless the need for such service is clear and 
urgent, the matter of frequency allocation for space relay may be 
somewhat academic. Commentary by various Federal agencies on 
the potential of space communication has thus been extracted from 
the various replies to the Senate committee inquiry, as background 
to explicit statement of frequency needs to the extent that they are 
now known. 


A. PoTENTIAL oF GLOBAL COMMUNICATION 


Any new system of global communications is bound to have an 
impact on the relations between various countries of the world, par- 
ticularly in the context of the present balance of power between the 
West and the Soviet Bloc, the phenomenon of newly independent and 
emerging countries, and the expressed policy of the United States to 
foster world peace through technical assistance to undeveloped areas. 


VIEWPOINT OF STATE DEPARTMENT 


The foreign policy viewpoint of the Department of State js thus 
basic to this discussion. 


The Department is also concerned with identifying and assessing the broader 
en implications of worldwide communications satellite systems. If success- 
ully developed and placed in operation, such systems would effect both quanti- 
tative and qualitative changes in international communications capabilities and 
thus would afford new means of interchange among all geographic areas, includ- 
ing those which are physically or politically isolated. Therefore, in addition to 
examining technical and economic aspects of communications satellites systems, 
it will be necessary to explore the manner in which they may affect necessary rela- 
tions among governments and peoples. A clear understanding of these political 
aspects of space telecommunications will be increasingly important if the systems 
now in prospect are to be used responsibly and to full advantage. In this regard, 
it should be noted that the United Nations Ad Hoc Committee on the Peaceful 
Uses of Outer Space not only stressed the need for adequate radio frequency allo- 
cation but also called attention to the potential impact of communications satellite 
systems on relations among countries throughout the world. 


That this same viewpoint emerged from the U.N. Ad Hoc Com- 
mittee while it was studying the peaceful applications of outer space 
amply signifies that the topic generated an interest beyond the bound- 
aries of those few nations currently undertaking explorations in outer 
space, and a significance well beyond the level of a contest between 


1 Letter from Dept. of State, see pp. 146-147. 
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the U.S. and the Soviets for the spectacular. Certain relevant 
passages from the U.N. report are extracted in the following: 


31. Currently available means of worldwide communications suffer from severe 
limitations of capacity. For example, the present transatlantic cables are ex- 
pected to be saturated by 1962. Owing to the anticipated increase in messages 
during the coming decade, a new cable with several tines the capacity of the 
present ones will be saturated by the time it is available. 

32. Apart from enclosed cables, worldwide communications depend on the 
presence of reflecting regions in the high atmosphere which permit radio waves 
to be sent from one part of the world to another, despite the obstacle presented 
by the curvature of the Earth. Nature has provided such reflecting regions in 
the high levels of the atmosphere, from 70 kilometers upward where free electric 
charges are created when the sun shines on the air. owever, these natural 
reflecting layers are only useful on certain radio wavelengths and are ineffective 
on others. Since they are often disturbed by electromagnetic processes on the 
sun and by polar auroras, their properties are erratic at certain times and places 
which can only be anticipated in part. 

33. In view of these circumstances, it has become desirable to search for new 
means of economic world communications; a promising approach to a truly 
worldwide system in the use of Earth satellites as passive reflectors or active 
repeaters. 

34. In the case of the passive reflector, an antenna using much shorter waves 
will beam a powerful signal at the satellite which will reflect it in such a manner 
that it may be received by suitable equipment anywhere within reach, or will 
reflect the signal in specific directions. Such a satellite might be used simul- 
taneously by many, subject only to allocation of noninterefering frequencies. 
An operational system might involve some 25 satellites together with extensive 
ground equipment. 

35. The technique of using active repeaters in satellites will involve directing 
a signal to a satellite, which in turn will rebroadcast it to the ground. Rebroad- 
casting may be accomplished instantaneously or with suitable delay until the 
satellite has moved into a good position relative to the intended receiver. Three 
such satellites spaced 120° apart in 35,000 kilometer altitude orbits at the Equator 
might comprise a useful system. 

36. Each of the two techniques appear to have advantages and disadvantages. 
Passive reflector systems involve simple satellites but appear to require relatively 
large numbers and involve heavy requirements for ground transmitting and 
receiving equipment. Active repeater systems appear to require fewer satellites 
and reduced ground equipment; however, they would be susceptible to defective 
a have a limited frequency range, and require a continuing power supply 
on board. 

37. Communications satellites are currently in a very early stage of develop- 
ment. Their technical aspects remain to be explored as does the full extent of 
their economic and other implications. However, the substantial increase in the 
amount of information that may be transmitted internationally in a given interval 
of time may ultimately have a major impact on the relations of countries through- 
out the world. 

38. It should be noted that preliminary experiments conducted at moderate 
cost with vertically ascending rockets give ample scope for important contribu- 
tions from scientists in many countries to this technical problem.’ 


COMMENTS BY NASA 


The National Aeronautics and Space Administration, given the 
statutory responsibility for pursuing the development of peaceful ap- 
plications of outer space have, in the past few months, recognized 
the potential of space relay stations. Comments on their respon- 
sibilities in this endeavor follow: 

Within the broad scope of space telecommunications the provision for and 
allocation of sufficient bands of frequencies for both today’s and eventual usage 
will influence and to a degree guide the progress and outcome of space activities. 


This requires that sufficient and appropriate bands of frequencies be established 
for space use on an international basis. * * * Under provisions of the National 


2“*Radio Frequency Control,” op. cit., p. 118. 
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Aeronautics and Space Act of 1958 NASA is charged with conducting a program 
of research and development to exploit space for peaceful purposes for the benefit 
of all mankind. This responsibility of NASA requires that it take a positive 
national and international role in proposing and securing frequencies for space 
activities, * * * Space telecommunications implies, as far as NASA is concerned, 
the determination of optimum frequencies and bandwidths as well as the proper 
management and scheduling of their utilizations—one element of programs of an 
international nature where a lead role must be taken by NASA. 


Policy ramifications of the role of NASA in car ing out these 
responsibilities, vis-a-vis statutory responsibilities of FCC, Executive 
orders to OCDM, and initiative by private enterprise and collateral 
implementation by the necessary communications as well as space 
research is examined in section XII-C. 


SATELLITES MAY SERVE DUAL MILITARY-CIVILIAN ROLE 


Military communications are obviously as vital to the national 
security of the United States as are the commercial and nonmilitary, 
and the Department of Defense and its various branches have taken 
enthusiastic note of the potential of communications satellites. Just 
as with contemporary communication systems involving long-distance 
radio, land lines, and submarine cables, circuits normally carry both 
civilian and military traffic, and the eventuality of artificial satellites 
serving this dual ais should not be overlooked. Thus, the relevance 
of the passages quoted below from letters received from the DOD in 
response to the Senate committee inquiry should be considered 
applicable in most instances without reference to the military or 
civilian content of the transmissions involved. The Air Force has 
stated: 


Space telecommunications should supplement present communications systems 
by the use of active repeater satellites and inactive reflector satellites by adding 
redundancy of circuits to overcome limitations of present systems, and by furnish- 
ing reliable high capacity communications systems, worldwide, to take care of 
future growth. It appears now that satellite systems will become competitive 
with present day systems, and actually become cheaper in the long run for services 
furnished than, say, undersea cable links.‘ 

Further, by using satellites, it should be possible to furnish 24-hour communi- 
cations service to polar regions for control of air and sea mobile forces in those 
areas. Communications in these regions are not satisfactory even under peace- 
time conditions because of auroral activity and other limitations. 


From the Navy came similar comment: 


Space telecommunications, involving space relay systems, offer a primary 
means of increasing the utilization of the total radio frequency spectrum for 
worldwide deployed naval forces. Since the vast majority of the electromagnetic 
spectrum (VF. UHF, and beyond) is limited to line of sight transmission, its 
exploitation is only possible over global distances by the use of space relay sys- 
tems. To the Navy, who cannot utilize land lines to supplement communica- 
tions and data transmission to ships, space communications offers tremendous 
advantages. The Navy is actively engaged in the oe. of space relay as 
a means of improving both the performance and reliability of radio communica- 
tions. Objectives related specifically to space telecommunications involve— 

(a) Increased utilization of specific segments of the radio frequency spectrum 
for long-distance communications to and from naval forces through space relay 
(both delayed repeater and real time). 


3 National Aeronautics and Space Administration letter. See p. 127. 
re Force letter, see p. 153. 
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(b) Development of space communications systems free from manmade and 
ionospheric disturbances which disrupt long-range medium and high frequency 
telecommunications. 


(c) Development of space telecommunications systems which are less susceptible 
to unfriendly action. 


* * x . * * * 


The Navy has recognized the advantage of space relay and has pursued the 
communications by moon relay system (CMR) to the point where it has been used 
for handling operational communications. The Sugar Grove, W. Va., 600-foot 
radio telescope now under construction is another example of the Navy's program 
to employ space technology to the satisfaction of operational requirements. 
Additionally, the Navy has a satellite experiment planned for the fall of 1960 to 
investigate the propagation properties of certain portions of the radio spectrum 
through the ionosphere. Operational applications will be dependent upon the 
results of this investigation. Research is programed for 1961 and 1962, with a 


view to development of shipboard terminals for space telecommunications 
systems.*® 


FCC AND IRAC CONCERNED WITH SPACE COMMUNICATIONS 


In being responsible for domestic frequency assignments which may 
ultimately reflect the use of space relays with their peculiar demands 
for spectrum, both the Federal Communications Commission, the 
OCDM, and the Interdepartment Radio Advisory Committee have 
been concerned with the outlook for such service. 

Through its recent action in reopening docket 11866, the FCC 
reflected its emerging interest in space communication. The FCC 
has also taken note of the Communications Act of 1934 which charges 
the Commission with the responsibility to— 


make available, so far as possible, to all the people of the United States a rapid, 
efficient, nationwide and worldwide wire and radi io communication service * * 
study new uses for radio, provide for experimental uses of frequencies, and gen- 
erally encourage the larger and more effective use of radio in the public interest. 
* * * In the pursuit of these objectives, the Commission continuously evaluates 
the shifting needs of the many radio services through normal rulemaking pro- 
cedures and statutory inquiries to ascertain public needs.’ 


The broader implications in the context of the national policy- 
making machinery in the field of communications is discussed subse- 


quently. However, specifically in regard to its views on space 
communications, the FCC noted: 


One of the most serious problems confronting the Administrative Radio Con- 
ference, Geneva (1959), was the ever-worsening congestion problem in that portion 
of the high frequency spectrum between 4 and 27.5 megacycles, wherein the bulk 
of today’s long-distance communications take place. One of the primary benefits 
accruing to those countries participating in a space communication program would 


be the relief of that congestion insofar as their international communication needs 
were concerned. 


If the benefits to be derived from active relay satellites are to be reasonably 
commensurate with the costs involved, the volume of information to be relayed 
will necessarily be enormous. The bandwidths made available for each such 


relay must therefore be many times wider than those provided for conventional 
communication systems.® 


In its letter the IRAC stated: 


The large amount of intelligence that could be transmitted by satellite relay 
would, in spite of initial high cost of the system by space communications, be in 


6 Navy letter, see pp. 159-160. 

; Federal] Communications Commission letter, see p. 134. 
Ibid. 

9 Tbid, 
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direct competition with the present means of long-distance communication, 
including cables.'° 


B. Frequency NEEps 


All of the bands earmarked at Geneva for space research are rela- 
tively narrow. On the other hand, the use of artificial satellites for 
global communication, and in particular, the need from economic 
considerations to justify the high launching cost by offering a multi- 
plicity of voice circuits as well as television, implicitly requires the 
provision of wide rather than narrow bands. 

With regard to the availability of radio frequencies for communication with 
space vehicles, it is expected that the imminent installation of wide band systems 
in such vehicles, together with the ever-increasing requirement for additional 
channels to transmit more information from space will place a heavy burden on 


the relatively few narrow frequency bands allocated to the space service by the 
Radio Conference of 1959."! 

Our long range plans envisage the eventual satisfaction of frequency needs 
between approximately 2,000 and 8,000 Me/s and perhaps at higher frequencies. 
The use of more sophisticated modulation techniques and perhaps wider band- 
widths as a part of larger and heavier space stations will be a major factor in 
the future in helping to determine the amounts of spectrum at the different 
orders of frequency which will be allocated.” 


SELECTION OF BANDS AND BANDWIDTHS IS IMPORTANT 


The question of which bands to utilize appears somewhat narrowed 
down from the entire continuum of spectrum available. From con- 
siderations of propagation characteristics, antenna size, and power 
available in orbiting satellites, the band from 1,000 to 10,000 Me/s 
appears the most attractive one for space relays. But out of this 
band, the question is largely unresolved as to the segment of band- 
width needed. The most recent testimony offered before the FCC 
in docket 11866, during May-July 1960, was ambiguous in this regard. 
Citations extracted in table 7 have been made of requirements extend- 
ing from as narrow as 10 Me/s to 100 Me/s, a width most often 
mentioned, and as much as 2000 Mc/s for a multiple circuit and TV 
relay. Moreover, considering the number of different practical uses 
now envisaged, all requiring a modicum of bandwidth, there is certain 
to be stiff competition for the spectrum, despite the apparent richness 
of this resource in the range of 1,000 to 10,000 Me/s. 

Out of this welter of proposals, and in light of the promise of arti- 
ficial satellites for global communication, certain cardinal arguments 
emerge: 

(a) Wider bandwidths are needed for space relays than for 
telecommunications involved in space research. 

(6) Communications research is urgently needed to quantify 
the frequency and bandwidth requirements. 

(c) Experiments with space relays must be made with fre- 
quencies and bandwidths estimated to be those ultimately 
employed. 

(d) Such operations are so costly that every protection possible 
against harmful interference should be provided to space tele- 
communications during its developmental period. 

10 Interdepartment Radio Advisory Committee, Annex, p. 140, 


1! Air Force letter, p. 154. 
@ Army letter, pp. 157-158. 
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TABLE 7.—Résumé of recommendations and allocations made, of radio frequencies to 
space ielecommunications 

































‘ Frequency band | Bandwidth Me/s Purpose Recommending Source of informa- 
' Mejs agency or individual tion 
0.05 to 50 (abso- ¥ percent of ab- TNE meena Goodyear Aircraft (). 
lute value at solute value of Corp. 
each aay. 
1.3 0 LS. ....<.<ccodicsameeieteteened COGS. « catiiantinitiinn tho dktiieswesmneeed (?) p. 22, 
$33. 1k... 5 Ee ate Radio astronomy....| NRC__.....-...--.- 5), 
2.5 to 35,000 IEEE fr8 Bebincsdmnengtsineddecnt Goodyear Aircraft (‘) p. 17. 
least as wide as Corp. 
1 percent of the 
assigned value 
of frequency. 
Radio astronomy-....} NRC_--.-...._..---- (5), 
Capsule communi- | Eberhardt Pechtin | (') p. 24 
cation (voice) lo 
earth/space/ 
earth. 
WAR citi iaceknsl iliac cied Radio astronomy... (5). 
$ | | ey BE DUG Peipcccdilitbiiccncnnencen Letter. 
¢ able are suffi- 
‘ cient for next 3 
years except for 
10 Me/s band- 
widths within 
this range. > 
SOS UE RRO Raridicnseccnitca SaResilieninecccdeendbennenneenerind 
(allocated by 
ITU on second- 
ary basis). 
WOW BB Bop ecscdp de ncmnnblicdniedebed Capsule communi- | Eberhardt Pechtin, | (') p. 24. 
cation (voice) JPL. 
earth/space/earth. 
), | Sa rls lackadaisical DB indi atineiwenic ee Pechtin, | (') p. 24. 
10 to Whi e acta To study effect of art cecaait tiene ®. 
ionosphere. 
19.900 to 20.010 (al- j..............-..... Space, earth, space..| Allocated by ITU... 
located on sec- 
onday basis). 
20 Radio astronomy NRC (Collins (5. 
(for ionospheric radio). 
prop. effects), 
Earth/space i @) p. 22, 
ncclishbeawsccumiiienll U.S. prop. to ITU 
objected to by 
ITU on basis of 
relation to mete- 
orological band. 
United States 
withdrew pro- 
posal. 
ae EE oe Tracking and telem- | COSPAR.........-- 
etry. 
— detainee TO i iiceadiinity iethentons @) p. 22. 
ocd saccmnshiidtnsdhatielingilies naan aieliietian Sy anronitore——4 (2) p. 22. 
Radio astronomy...| NRC_-_........._._- (®). 
39.985 to 40.002 SSE taal se seattle 2 Space, earth-space.. Allocated by ITU... 
located on sec- 
ondary basis). 
Divccccicutceacectdl G0e~adieene Radio astronomy, | IAU, CCIR, Col- @) ®. 
(for ionospheric lins radio. 
prop. effects.) 
CN 6 Kitenanicnteds-antinmimaaglisiiemeiaaed Radio astronomy....} Provided for radio See Geneva recom- 
astronomy in re- mendation No. 
gions by ITU. 32. 
ee eee For ionospheric Collins radio. ......- 
prop. effects. 
RT RE ir cnmnoccscccunnt 
We ddieisselieebswumooal EI vncuntacudacdaatasal ii sin nianaialiaintiees A ed Q . 
BE CR <nencikedladadonntinantnicddilldieed iin caiceteeeniiaes titel le nena 
Be Oh Siicimappondencuplipaaniiiiogkemna Earth/space/space -_- irs (1958) bb aditbeod a p. 22. 
Ue BBG nn écéeacdl OO Meiccccacccced Tracking and telem- | COSPAR-.-......-- 
etry. 
Wii ctencicentpecantinoindh Wrenn GR ccc Richest tiacrennesaaatiiineal Gaunt & Lehan._.-- 1p. 25. 
Wilco conescccchedihintedlatickatininekcdatamiedte: For ionospheric Collins radio........ 
prop. effects. 
TE csichtgeaatieienal Peed R... - nn nttieeentie Gaunt & Lehan.-...- 1 p. 25. 
Wiis deneesitttaidinanal Narrow band- aS 


width. 
See footnotes at end of table, p. 85. 
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TaBLe 7.—Résumé of recommendations and allocations made, of radio frequencies to 
space use—Continued 


aha 4 band | Bandwidth Me/s Recommending 
e/s 


Source of informa- 
agency or individual 


tion 


135.0 to 136.0 Seopa} ITU 


OS en to by 
region 1, IT 
because of aero. 
mobile (R) es 


136.0 to 137 Space, earthspace - .- 


BBD 00 19D Bein cc hawk nscccnae esos ctl 
150 to 200 (above 

this frequency 

reliable opera- 

tion of transistors 

begins to be 


200 to 2000 (area of 
compromise 
between beam 
width and 


Earth/space, space_.| AR 2 p. 22. 


Dr. Wernher von 
Braun in ARS 
report, p. 7. 


ae astronomy... 
= earthspace -.. 


Dr. Wernher von 
Braun in ARS 
report, p. 8. 


antenna size). 


Earth/space, earth _ - . 22. 
Earth/space, space - - ca 
a oer . 24. 


to earth 
Project TIROS 
. 25. 


Earth/space, earth..| ARS 98; 
Capsule communi- . 24. 
cation (voice) JPL. 
earth-space-earth. 
Tracking and tele- 
metry. 
Radio astronomy-..-. 
(deuterium line). 
Research in Deu- 
terium lines. 


Earth/space, space-. 
Space, earth-space-- 


4 Me/s (band- 
widths centered 
on frequen cy) 
Specific band to 
be designated 
nationally. 


10 Me/s 


16 to 100 Me/s 
channels plus 
guardbands, or 
2,000 Me/s of 
spectrum space. 


Substantial num- 
ber of channels. 


See footnotes at end of table, p. 85. 


Command guidance. 


For space research 


ITU (allocated by 
ITU). 

Eberhardt Pechtin, 
JPL. 


Provided for radio 
astronomy in re- 


(*) p. 22. 
Letter. 
4. 


do 
Interdepartment 
Radio Advisory 
Committee. 
American Tele- 
phone & Tele- 


Annex, p. 


Text Brockway & 
McMillan, p. 16. 


(5). 

(3) 4). 

RCA report, July 

space Dally, Jul 
pace Daily, July 
19, 1960, p. 4; also 
Sylvania Elec- 
tronics Produc- 
- Report, p. 


Letter signed by 
R. C. Peavey, 
Sec. Space 
Science Board. 


“for use of high 
definition TV and 
accommodation of 
Doppler shift for 
earth satellites 
and lunar and 
deep space probes.” 





eo" 


ly 


ly 
iso 


by 


arene 
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j 
Frequency band | Bandwidth Mc/s Purpose Recommending Source of informa- 
Me/s agency or individual tion 

960 to 970........-.- Se embintemaennmnis cubed | Earth/space, space..| ARS_..............- () p. 22. 

OL Sa t9.ck.. OS | nginetnganeciancmestineteina a Gaunt & Lehan..--- (1) p. 25. 

re ec secon cbancicadnwan Project Echo Holm- | American Tele- Text. John P. 

el, N.J. Labora- phone & Tele- Pierce, p. 5. 
tory transmitter. graph Co. 

Under 1000 (pay- |{-.-.-...--.---- nvwdadihuminmausenneideiie Goodyear Aircraft (!) p. 2. 

load of satellites Corp. Astronau- 
forces us use of tic ngineering 
transistors at Division. 
present; this 

limits frequency 

to about 1000 

Me/s.) 

ED ioe ose eniedinen nae ae For participation in | Collins Radio_....-- 
NASA project 
Echo. 

1000 (vicinity of) ...}.........:..........} Precision satellite) |. ..................66. Navy letter. 
tracking. 

WE i i genecenc- cadgubewttuensatnehduiksaibepuipebabioel appeased nnée Sylvania Elec- 

(Nearon com- tronic systems 

ponents already report, p. 16. 
available.) 

1000 to 2300_.......- RCA report, p. 3. 

1000 to 3000_........ “"— percent + 150° Trackingand §§§| COSPAR......-.-.... 

Ke/s. telemetry. 

1000 to 10,000....._- 1000 Me/s BI a, raneinennteendiensnnach tind 
a ulti- 

1000 to 10,000. _..... Pane Semeanh tartans OOO BRE 8s Fick cce ce teiats James B. Fisk, 
worldwide com- text, p. 15. 
mercial system. 

1000 to 10,000_.....- ¥y fl eS Eta ey” UY Text, Charles M, 
nels (minimum Mapes, p. 15. 
for current re- 
quirements). 

1000 to 10,000....... We ND. - Beceem snntmntomingn cidade. Vernon A. John- 
and other com- son in statement 
munication of Lockheed 
links will call Aircraft Corp., 
for large seg- p. 6. 
ments of the 
usable spec- 
trum, in the 
order of thou- 

Pay of Me/s, 
e es 
qpetthed above. 

110000 SRO B i scenic ccecuccstinssmnstccelecncessibsesisnsiceues| Gat & Leben... () p. 25. 

BE WO icciiniwheslttshiemnnnitintenusitiilarienmdies Radio astronomy Wee apsciennet- case (). 
(hydrogen line). 

1487 00-1408 ncn ieciviahsmsggiinp athens’) Space, earth-space | ITU (allocated)..... 
(hydrogen line). 

1435 to 1535.........]....................| Earth/space, space..| ARS................ () p. 22. 

1645 to 1675... --| Radio astronomy | NRC............... (5). 


WUT Bis gcd settle) eremnnnccnsan daca 


1700 to 1710... 
1700 to 1725 


FISD £0 170B op coqne hiscenccitantadliggaslsdvoenmesdennamminiial 
1700 to 1775.. 


1775 to 1850_ 
1825 to 1850 


Isa igsihrssccsminea NM lin aaa a White of ARS 
1970. Com., p. 21 (?). 


See footnotes at end of table, p. 85. 
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Frequency band | Bandwidth Me/s Purpose 
Me/s | 
Gs enccsndinstntts Bandwidth of 68 © << .nkics sade sces 
much as 100 
Me/s, clear 
channels desir- 
able but shar- 
ing might be 
possible. 
ee ee Earth/space, space 
SD Oe Be ctticnn bp ictnsccenmanes sonchbihnan sis Gicceacaiie 
a Space, earth-space... 
Four 100-Moje ss jw -- «so 
bands. 
einai lhl sate cl cdieacnligaetemgnncs eesectincia Project Echo---....- 
pg i icnitiecnnnsecacesanietee Radio astronomy. - - - 
Kpkiniatit Stbidenene 68. .wiicd sep anal dene issn onananmionn 
~) OD Fa itntesis np eenntiitic nt ebilie. PEE annnnrsienn 
SO i itctsctesn inticenniitnncnamnsigne Earthyspace, space. - 
I a claims Components . 
already available. 
3000 to 10,000_...... Yo percent+500 Tracking and 
telemetry. 
te hh lnnatiinnnnnnnnannnn Earthjspace, space - - 
3500 to 6575........- Pour 200-MGG 9 fen vandaindeviaceccce- 
bands. 
COD sicrlisictie settee ci Damtwittnes of 66 J. dhiccnesannnmicninnn 
much as 100 
Me/s clear 
channels desira- 
ble but sharing 
possible. 
i . a eas Earth/space, space-. 
ie Bice enentsdbienaieniimidnininnnal Space to earthcom. 
with the Azusa 
system, 
intensive Meer elk cba aah al Earth to space 
tracking with the 
Azusa System. 
ss espaaign eealtiacdniniasaibtaanonintsiianinidtie Radio astronomy... 
10D. wisahinmnltese Gh oipent ODisvenn dhiltasetan dats 
a I ca Tracking earth- 
space-earth. 
..-------------------| Earth/space, space - - 
Bandwidths of as |............-...------ 
much as 100 
Me/s clear chan- 
nels desirable 
but sharing 
possible. 
PGE. FOAL: b-nbecnccccccescuscccee 
bands. 
rs a Earth/space, space. - 
DERG OF 96 <i becmnnncannencncactthe 
much as 100 
Me/s clear chan- 


nels desirable 
but sharing 





possible. 
is daikon siping anisalibieie cial Earth/space, space_-. 
Lciipnuialichdaed bnibdiicaimabnie Space, earth-space... 
1/10 percent-+-1,500 | Tracking and telem- 
Ke/s. etry. 


See footnotes at end of table, p. 85. 






















Recommending 
agency or individual 


Source of informa- 
tion 


EAE oon crone eens Glennan’s letter 
to FCC July ll, 


1960, NASA. 


ARS proposal (Jan- 
uary 1959). 

U.S. proposal to 
ITU, 1959 FCC 
(1958). 

U.S. proposal to 
ITU. 


os; mang Pechtin, 
Allocated by ITU--. 
RCA 


(*) p. 22, 
(*) p. 22. 


(!) p. 23. 


RCA report, p. 3. 


ne! 


American Tele- 
phone & Tele- 
graph Co., text, 
— R. Pierce, 


Goldstone, Calif., 
station trans- 
mitter, Jet Pro- 
pulsion Labora- 
2 


capaci (5). 

(*) (4). 

(}) p. 24. 

(2) p. 22. 

Sylvania Elec- 
tronics system 
report, p. 16. 


@) p 
RCA own, p. 3. 


Glennan’s letter to 
FCC, July ll, 
1960. 


BRS. pcgiviatisbtiitinae (2) p. 22. 
E. C, Page.....-.--. E. C. Page in (*) 
p. 10. 
skal do...........-..| E. C, Page, Page 
Communication 
Engineers, in 
eo p. 10. 
 iteihvcdiinnnninennis 
Te TT a eens 8 “@). 
Allocated by ITU_. 
Eberhardt Pechtin, | (‘) p. 24, 
IPL, 
itkienewebiepad=ai - P- 22. 
Eh cncendentieneerstainis Glennan’s letter to 


FCC, July 11, 
1960. 


ee pasigittinosesscon 2p, 22. 
Gaunt « Lehan..... 1p, 25. 
an pale Glennan’s letter to 


FCC, July ll, 
1960. 


oa also FCC (58). 
are 
iit, to by work- 
ing group 4E on 

noninterference 
basis. Allocated 
by ITU. 

co J) 


2p. 23. 
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TABLE 7.—Résumé of recommendations and allocations made, of radio frequencies 
to space use—Continued 





Frequency band Bandwidth Me/s Purpose Recommending Source of informa- 
Me/s agency or individual tion 
IOS OE TO RED. oc F5. c i cae stn Radio qetpaeeye~ aie tide en iestct (5) 
10 DR te erticin<tes FOB. nsencdaetuidcn ds beliensl G0c)..di-+ eh RAR CLR ~> =~ (34) 
Rs Saint beaaesacacpascensgnns Earth/space, space - FCC (1958) _...-.-.- 2p. 23. 
15,10) OO 1G208 Ko). sshiddc dite een cn sssez Space, earth-space...| U.S. proposals to 
: ns located by 
PE FU0 00 10, 20 st hee take Earth/space, earth -_ ARS” Pe ee Ot cates 2) p. 23.' 
RESO 00.16 FD 5 ds bs n as Bend e seu Radio astronomy-..| NRC-_........--.-.- 5), 
SE EE OF BEE occ ic weve sr quenceppwnnens Earth/space, space_.| U.S. oe to (?) p. 23. 
ITU, 1959; allo- 
cated by ITU 
SE RT BO Gren ask cs teases coalesce Ge ciakateeeucisy Ds eb hBansce 2) p. 23, 
34,600 to 35,400. ....|-.--------.-------.- Radio astronomy...| NRC.....--.------. 5). 
Te vegccncepctal UTES |  Ceabtenscccdtceccancaes Goodyear Aircraft (}) p. 17. 
percent, i.e., Corp. 
350 Me/s. 
MA 225s cS Dame widen' Tell. cess wt ccse deus eesee GR ctkesscdibanee () p. 17. 
cent, i.e., 700 
Me/js. 
80,000 to 81,000.....}-..--..-.....-...-.- Earth/space, space_.| ARS proposal () p. 23. 
(January 1959). 
100, 6082 i 54c2 2. See Bandwidth 1 per- |.........-.........--. Goodyear Aircraft (’) p. 17. 
cent, i.e., 1400 Corp. 
Me/s. 
WOMB. dntbicdntod Bandwidth 1 pers |.................... jdesdiead Biinctasbcemeen (‘) p. 17. 
cent, i.e., 2800 
Me/s. 


1 ARS Statement of Evidence, Docket No. 11866, 1960. 


3 ARS Space Communications “ A Decade of Progress” by A. G. Haley. In ARS Statement of Evidence, 
docket No. 11866, 1960, exhibit B. 

3 Statement on reservation of frequency bands, IAU, May 1959. 

4 Doc. 662-E. CCIR, Los Angeles, 1959, 

§ Meeting NRC, Oct. 16, 1959. 


Source: Table assembled by Dr. Woodrow Jacobs, Library of Congress, from references noted above. 
NO CURRENT AGREEMENT ON WHAT IS NEEDED 


The most troublesome problem, however, is the present lack of 
agreement on just what is needed. This vagueness stems from 
lack of research on the basis of which the necessary decisions can 
be objectively and authoritatively rendered. Otherwise, gnawing anx- 
ieties develop that premature assignments might unnecessarily displace 
spectrum occupants or require subsequent changes in space communi- 
cation equipment with attending losses in investment and perhaps 
time in achieving tight schedules. 


XI. PLANNING FOR THE EXTRAORDINARY ITU 
CONFERENCE IN 1963 


Although the 1959 Geneva sessions of the ITU noted that the 
10- to 12-year interval separating ordinary radio conferences appeared 
excessive and suggested that the next conference be considered for 
1965, separate recognition was given to the rapidly changing character 
of space technology, and the need for a special consideration of space 
telecommunications problems even prior to that date. The sense of 
the Geneva Conference, to convene an Extraordinary Administrative 
Conference in late 1963 for the purpose of reviewing the 1959 decisions, 
and to formulate any necessary amendments and additions that would 
guarantee the continued rapid progress in utilization of outer space 
unhampered by inadequacy of radio frequency control, is expressed 
in Recommendation 36 quoted in full earlier. 


ADMINISTRATIVE COUNCIL OF ITU WILL DECIDE ON EXTRAORDINARY 
CONFERENCE 


Section 2 of Recommendation 36 provides that the decision on 
whether to convene the extraordinary meeting is left for determina- 
tion by the ITU Administrative Council at their ordinary sessions in 
1962 and 1963. From the discussion in previous sections, the need 


for such a meeting to accommodate the swiftly changing events in space 
science would presumably form the basis for a proposal - the United 
y 


States that the extraordinary meeting be held as tentative 
without delay. 

That is, even though the Geneva frequency allocations may appear 
adequate for research during the next 3 years, the vast scope of future 
space programs and practical application of artificial satellites suggests 
that these allocations be increased. In particular, provision seems 
lacking for wider bands of frequencies associated with space relay 
stations for global voice transmission and transoceanic television, and 
elevation of Earth-space service to primary status. 

The following subsections are concerned with the specific steps 


involved in preparing for the projected 1963 Extraordinary Adminis- 
trative Radio Conference: 


scheduled, 


A. PREPARATIONS BY THE DEPARTMENT OF STATE 


Through its Telecommunications Division, the Department of State 
plays a key role in preparing for the forthcoming conference. In the 
first instance, in having the responsibility for representing the Presi- 
dent in all negotiations with other nations, the Department regularl 
undertakes preparation for participation in all actions of the ITU. 
By this means, the Department establishes a position incorporating 
basic technical considerations of frequency demand, together with 
economic and political considerations, both internally and in relation 
to U.S. foreign policy. Moreover, in being responsible for the frame- 
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work of U.S. foreign policy, the Department of State is in a key posi- 
tion to consider the implications that scientific achievement as well 
as application of outer space now clearly have in many areas. In- 
cluded would be such matters as the national security, viewed broadly; 
the strengths, stature, and prestige of the United States when negotiat- 
ing with other nations; specific consideration of programs of technical 
assistance to the underdeveloped countries of the world; and the foster- 
ing of international cooperation on a broad basis. 


PRIOR DISCUSSIONS WITH OTHER COUNTRIES IS NECESSARY 
. 


Lastly, it must be recognized that the success of any radio conference 
in which the various competing interests of the many nations of the 
world must be reconciled requires an enormous amount of groundwork 
prior to the conference. Preparatory discussions are required with 
representatives of other countries to explain the basis for the U.S. 
position, to endeavor to elicit their cooperation and support and, 
equally important, to determine the interest and needs of these other 
nations so that whatever position is established by the United States 
will represent a breadth of viewpoint consistent with the broader 
tenets of U.S. foreign policy. 


STEPS TO BE TAKEN BY STATE DEPARTMENT 


Preparations by the Department of State thus anticipate the 
following related steps, although not necessarily in this time sequence: 
1. Participation in ITU/CCIR Study Group IV concerned 

with technical aspects of space telecommunications. 

(a) The appointment of the U.S. delegate. 

(b) The appointment of a U.S. committee concerned with 
preparation of a U.S. position to be presented to the CCIR. 

(c) Actual participation in sessions of the CCIR. 

(d) The submission of specific Study Group IV recom- 
mendations to a plenary assembly of the CCIR, scheduled 
to meet early in 1963 which, upon acting on these proposals, 
would submit recommendations to the Extraordinary Ad- 
ministrative Radio Conference. 

2. Submissions to the ITU Administrative Council regarding 
actual decisions to convene the 1963 Extraordinary meeting. 

3. The formulation of a U.S. position which would be sub- 
mitted in the form of proposals to the 1963 Extraordinary Con- 
ference, if it were held. 

(a) Preparation of the necessary technical background for 
such a position through special studies of the TRAC and 
through public hearings of the FCC. 

(6) Evaluation of other political and economic factors 
involved in a U.S. position. 

(c) Discussions and exchanges of viewpoint with other 
nations through normal diplomatic channels. 


STATE DEPARTMENT LETTER INITIATED ACTION 


Although the projected Extraordinary Conference is a full 3 years 
off, the interval required for all of these preparations leaves no time 
for delay. In that spirit, the Department of State promptly initiated 
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action by a letter of March 9, 1960, to comply with requirements of 
Recommendation No. 36, through correspondence with the FOC and 
IRAC. The full text of the letter follows: 


ExXEecutTiIvE OFFICE OF THE PRESIDENT, OCDM 


INTERDEPARTMENT RaApIo ADVISORY COMMITTEE 


Washington, D.C. 
For agenda Doe. 5084/1-5.10.1 


DEPARTMENT OF STATE, 
Washinglbn, March 9, 1960. 
Capt. Paut D. MILs, 
Executive Secretary, 
Interdepartment Radio Advisory Committee, 
Washington, D.C. 


Dear Captatn MIEs: Reference is made to IRAC Document No. 5009/1.510.1, 
and attachment, which relates to actions consequent upon the recent Geneva 
ITU Administrative Radio Conference. 

On page 9 of the attachinent, there is a reference to the recent Radio Conference 
Recommendation No. 35.!_ This Recommendation concerns the possible conven- 
ing of an Extraordinary Administrative Radio Conference during the latter part 
of 1963 for the purpose of dealing with frequency allocations to the earth-space 
communications service. The United States will presumably be expected, pur- 
suant to this Resolution, to inform the ITU Secretary General as to the frequencies 
used for earth-space communications and the technical progress made by this 
country in this particular field. It should be noted that Recommendation 35! 
calls for the Administrative Council to review the need for a conference at its 
1962 and 1963 ordinary sessions on the basis of information received from members 
and associate members of the union, the CCIR, and other interested organizations. 

As you may be aware, the 9th Plenary Assembly of the International Radio 
Consultative Committee (CCIR), in April 1959, assigned to a reconstituted Study 
Group IV the task of investigating the subject of space communications. As a 


consequence, the U.S. CCIR Executive Committee has created an ha 


national committee to prepare U.S. positions to be delivered to CCIR 
Group IV. 

Since this Recommendation also concerns the use of the radio spectrum and may 
ultimately develop into a frequency allocation problem, it is believed that both 
IRAC and the Federal Communications Commission (FCC) have an interest 
therein. 

The Department hopes IRAC will be able to take this matter into consideration 
and, in due course, will forward an expression of its views concerning the need 
for such a conference, the approximate time at which it should be held and the 
proposals which should be sent to it by the United States. 

A similar letter is being sent to the Federal Communications Commission. 

Sincerely yours, 


tudy 


Francis Cott ps Wo tr, 
Chief, Telecommunications Division. 


STUDY GROUPS WILL HELP TO DETERMINE U.S. POSITION 


The Department of State, in replying to Senator Johnson’s inquiry, 
also noted: 


The U.S. position on problems of space telecommunications to be dealt with 
by any international CCIR meetings will be developed by the U.S. Committee 
for Study Group IV, on Space Systems, for Study Group Vir on Monitoring or 
by any other committee concerned, such as those dealing with the radio Prop- 
agation, and will have the approval of all interested agencies through the U.S. 
CCIR Executive Committee, and the TCC ? as appropriate. The United States 
will also undoubtedly be represented by an accredited U.S. delegation at any 
such meetings. At this stage, attention is being given in the United States to 
the work requirements of the study groups, and it is fully expected that the 


1 In revised edition of ITU Radio Regulations— Recommendation 36. 
- — Coordinating Committee—a planning body reporting to Department of State; 
see p. s 
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United States will develop additional questions in this field especially for Study 
Group IV and will thus guide and influence the course of the future international 
studies and any resulting recornmendations. The CCIR does not have the 
responsibility of specifying frequencies for any particular service and carefully 
avoids making definite recommendations in this regard. At the same time, the 
frequency requirements are known in general by the representatives of the coun- 
tries concerned and are borne in mind in informal discussions between delegates 
or when formal conclusions are reached. 

By implication, the essence of the U.S. proposals to be submitted 
to the 1963 Conference must be consistent with and to some extent 
will be revealed through the position taken by the United States at 
the CCIR. Obviously then, the U.S. position must be crystallized 
by the time the CCIR considers recommendations to be submitted to 
its plenary session early in 1963, in turn, because of the leadtime in- 
volved, necessitating the completion of the requisite research which 
would underpin a U.S. position at least 6 months previously. This 
timetable thus reveals the degree of urgency for the prompt planning 
and conduct of the necessary research, a matter touched on at further 
length in the next section. 

Establishment of a U.S. position by 1962 in time for the CCIR 
would also provide the Department of State and the NASA with the 
necessary facts for whatever preparatory steps are to be taken for 
international cooperation related to space communication, particularly 
in the matter of soliciting support for U.S. frequency proposals. 


FIRST STEPS OF SPACE SYSTEMS STUDY GROUP HAVE BEEN TAKEN 


First steps toward organizing for the CCIR Study Group IV (Space 
Systems) have already been taken. 

As a second step, the Department of State has nominated Dr. John 
Hagen of NASA as its delegate to CCIR Study Group IV, and Dr. 
Richard Emberson of Associated Universities as Vice Chairman. 

Dr. Hagen, in turn, convened the first meeting of the U.S. Com- 
mittee for CCIR Study Group IV on June 13, 1960, at. the Depart- 
ment of State. The purpose was to review the scope of the Commit- 
tee’s work and responsibilities and to determine the timing for the 
Extraordinary Administrative Radio Conference. It was decided 
that interests of radio astronomers should be represented by the 
Committee so that, at least as far as technical studies are concerned, 
a formal means of representing views of radio astronomers has been 
established. Finally, Dr. Hagen established seven subcommittees on 
the following subjects: 

(1) Earth-to-space communications. 

(2) Earth-to-Earth communication (via space relay). 

(3) Space-to-space communications. 

(4) Factors affecting selection of frequencies for telecommuni- 
cations with and between space vehicles. 

(5) Problems of identification and control of space vehicle 
signals. 

(6) Radio astronomy. 

(7) Special regional problems (control over electromagnetic 
environment near launching sites, etc.). 

It should be noted that at the moment, the convening of the Ex- 
traordinary Administrative Radio Conference is merely a proposal 


8 Department of State letter, see p. 148. 
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and that the decision for convening the 1963 meeting has been left, by 
Recommendation No. 36, to the Administrative Council of the ITU. 
It is to be presumed that the criticality of this meeting is such that 
the Department of State would represent the U.S. viewpoint to the 
Administrative Council at an early date as well as solicit support from 
other nations so that when meeting at ordinary sessions in 1962 and 
1963, information from members and associate members of the Union, 
the CCIR and others would be in hand such that the Administrative 
Council of the ITU would be adequately informed of the need and 
urgency of the 1963 session. 


B. Preparation By IRAC anp FCC 


Two domestic frequency allocation authorities, acting to represent 
the interests of U.S. users of the radio spectrum, IRAC for the Federal 
operations, and FCC for the non-Federal, are responsible for preparing 
background information leading to a U.S. position on changes to 
be proposed in 1963 to the Geneva frequency agreements. In the 
first instance, these two agencies would be expected to provide purely 
technical data on the specific frequencies and bandwidths required 
for future space operations. In that particular regard TRAC, in its 
reply to Senator Johnson’s inquiry, stated: 


Initially the IRAC assembled data and information and then exercised its 
best judgment with respect to allocations for space research. The committee in 
its continuing study of the developing needs of all radio services, and in its allo- 
cation planning for the future on both a short-term and long-term basis, must 
necessarily take into account the provision of the new or wider channels that 
will be required for space communications, both nationally and internationally. 
Work in this connection has already begun. 

Except for the planning that has been in process for some time, and the pre- 
paratory work for the Space Conference tentatively scheduled for 1963, it is 
premature for the IRAC to formulate allocations for communications via space 
relay (communication satellites) until the agencies responsible for such operations 
develop further their plans and requirements. The IRAC is following these 
developments closely. 

It is too early to say from what part or parts of the spectrum such bands will 
be taken. Such decisions will necessarily depend upon all the relevant technical 
and operational factors relating to this new service, together with the spectrum 
space requirements of all the radio services which are operating or must operate 
in the same parts of the spectrum, weighing the needs of each in the national 
interest. The report of the NBS, referred to in response to question 6, will be 
of considerable assistance in this regard. 

There undoubtedly will be problems arising from the present occupancy of the 
spectrum, which will necessarily require adjustment of the spectrum space allo- 
cated those radio services that are called upon to relinquish spectrum space to 
the space program. Because of the relatively weak signals of space stations at 
receiving points on earth, it is most probable that the portions of the spectrum 
allocated for space communications must be made available internationally for 
the purpose on a primary basis. 

It is not yet possible, therefore, to indicate the amount of spectrum space that 
will be required, or what bands must be allocated.‘ 

* * * . * * * 


The IRAC expects to obtain statements from the Government agencies 
concerned as to their requirements for space communications and thereupon, 
in collaboration with the FCC, prepare the U.S. proposals for the Space Conference 
of the ITU anticipated to be held in 1963, in order that international spectrum 
allocations for the program can be obtained$ 


On August 1, 1960, OCDM acting both for TRAC and for certain 
of its advisory committees addressed an inquiry to al] Federal agencies 


: 5 of Civil and Defense Mobilization letter, pp. 142-143. 
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requesting that explicit plans on frequency requirements be filed by 
October 15, 1960. 


EXEcuTive OFFICE OF THE PRESIDENT, 
OrFicE oF CIVIL AND DEFENSE MOBILIZATION, 
Washington, D.C., August 1, 1960. 
Memorandum. 
To: All Federal Agencies. 
From: Telecommunications Office, OCDM. 
Subject: Space Communication Requirements. 


The increasing importance of space for scientific and other purposes_to the 
United States and the world in general clearly indicates that requirements for 
communications traversing or using that medium must receive active and con- 
tinuing consideration. 

Currently all radio spectrum usage is under study in the long-range planning 
program now being conducted jointly by the Federal Communications Commis- 
sion on behalf of its licensees and the Federal Government Agencies for the Execu- 
tive Branch. It is important that all space communication requirements to be 
satisfied through radio spectrum allocations be identified as soon as practicable 
and taken into account in our planning. The results of the study will help to 
establish the United States position to taken at the international space com- 
munications conference projected for 1963. 

It is desired that your agency review its present or foreseeable uses of the radio 
spectrum for communication between earth and space, communication between 
points in space, and communication between points on the earth via space relay, 
and inform this office of your probable requirements for circuitry and/or spectrum 
allocations. Whereas the use of space relay of transmissions between points on 
earth probably will be of greatest interest to most agencies, it is suggested that 
your examination encompass all of the aforementioned applications. 

In estimating your future needs, please observe the following guidelines: 

1. Assume that satellites or other space bodies will be available in space where 
and when needed, and adequate to support the desired communication circuitry; 

2. Consider the time period from today through 1970; 

3. Assume a continuation of the normal growth of U.S. conventional means of 
communication, domestic and international; 

4, Consider only those applications which might be expected to dictate the 
use of the radio spectrum above 500 Me/s; 

5. Indicate for each circuit whether it would be new, would replace an existing 
conventional circuit, or would be used to provide additional capability for an 
existing system, and include: 

(a) An approximation of the geography involved; e.g., from the East Coast 
of the U.S. to Western Europe or to space vehicles; 

(6) An indication of bandwidth requirements; e.g., use “narrow band” to 
designate 4-channel teletype; and use “‘wide band” to designate anything 
requiring more spectrum space such as voice or digital-data transmissions. 

Compliance by all Federal agencies is requested. Agencies that do not visualize 
such needs within the indicated time period are requested to indicate that fact. 

The information should be presented to this office by October 15, 1960, and may, 
if necessary, be classified. It will be correlated and referred to the study groups 
engaged in the planning for the use of the radio spectrum. 

Please understand that your response to this inquiry will not preclude your 
future reconsideration of your estimated requirements. 

The information requested is of extreme importance to the process of long- 
range planning and to achievement of an understanding of the factors involved in 
the application of the radio spectrum to U.S, space activities. It is necessary to 
the establishment of a coordinated United States position at the projected inter- 
national space communication conference. 

F, C. ALEXANDER, 
Deputy Assistant Director for Telecommunications. 


It is also understood that the Telecommunications Planning Com- 
mittee (TPC) which reports to the Director, OCDM, parallel to IRAC 
has requested a panel (II) specifically to examine the issues involved 
in SoD pea aaamaae and to recommend long-term policy steps 
to ‘ 


59786—60——-7 






92 POLICY PLANNING FOR SPACE TELECOMMUNICATIONS 


FCC HAS REOPENED TWO DOCKETS 


In specific response to Department of State letter, the Federal 
Communications Commission on May 20, 1960, initiated action to 
examine the implications of space telecommunications, first through 
the reopening of docket 11866, mentioned earlier and the initiation 
of Docket 13522. The first is concerned with the allocation of fre- 
quencies for all services in the range above 890 Me/s for which space 
communication might be particularly suitable, and the issues raised 
concerning competing demands for this portion of the spectrum were 
highlighted Lek hiely in section VII-B. As noted in the full text 
given below, Docket 13522, on the other hand, while released on the 
same date and closely related to 11866, is more explicitly concerned 
with preparation for the forthcoming 1963 Conference and invites 

ublic testimony to be submitted by March 1, 1961, on specific needs 
or frequencies for space use in any and all frequency ranges. In 
some instances duplicate testimony has been submitted for these two 
dockets. 


FCC 60-585 
88228 


Before the Federal Communications Commission, Washington, D.C. 


In THE MATTER OF AN INQUIRY INTO THE ALLOCATION OF FREQUENCY BANDS 
FoR Spack CoMMUNICATIONS 


Docket No. 13522 
NOTICE OF INQUIRY 


1. The Commission considered the radio frequency requirements for space and 
earth-space communications in connection with the preparation of United States 
proposals for the International Telecommunications Union Administrative Radio 
Conference held in Geneva, Switzerland, August 17, to December 21, 1959. The 
U.S. made specific proposals which provided for the functional communication 
aspects of satellite operations such as tracking, telemetry, guidance and com- 
mand, but no provision was included for the relay of communications traffic. 

2. The Geneva Conference (1959) adopted to a limited dezree the space pro- 

sals advanced by the United States but appended a footnote to each of the 

ands allocated which limited its use to ccmeni only. It was generally 
agreed at the Conference that too little was known about the potential require- 
ments for space communications to warrant specific allocations for that service 
at this time. It was, however, recognized that an actual need for space com- 
munications might develop prior to 1965, the time tentatively scheduled for the 
next Administrative Radio Conference. With this in mind, the Conference 
adopted Recommendation No. 35 [Ed. note: Now 36.] relating to the convening 
of an Extraordinary Administrative Radio Conference to allocate frequency 
bands for space radiocommunications pu as follows: 

“1. that an Extraordinary Administrative Radio Conference be convened, in 
principle during the latter part of 1963, with a duration of approximately one 
month and with an agenda which should include the following basic items: 

“1.1 to examine the technical prozress in the use of radio communication 
for space research and the results of technical studies by the C.C.I.R. and 
other interested organizations; 

“1.2 to decide, in the light of this examination, on the allocation of 
frequency bands essential for the various categories of space radiocommuni- 
cation; 

‘1.3 to consider whether there is a continuing need for the allocation of 
certain frequencies for space research purposes and, if so, to take appropriate 
action in this regard; 

“1.4 to adopt, if such action is considered desirable, new provisions revising 
the Radio Regulations to provide for the identification and control of radio 
anion care space vehicles, taking into account possible Recommendations 
of the C.C.I.R.; 
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“2. that the Administrative Council review the situation during its 1962 
and 1963 ordinary sessions on the basis of information received from Members 
and Associate Members of the Union, the C.C.1.R. and other interested 
organizations. Should the Administrative Council decide that there is 
sufficient justification for the convening of the Extraordinary Adminis- 
trative Radio Conference in 1963, it shall recommend to Members and 
Associate Members of the Union the date and place for the Conference and 

its Agenda; 

and invites 
‘those Members and Associate Members of the Union which launch 
satellites during the period of space research before the convening of the 
Extraordinary Administrative Radio Conference referred to above, to keep 
the Administrative Council, and the relevant technical organs of the Union, 
informed of the frequencies used and the technical progress achieved in the 

use of radiocommunication for space research purposes.” 

3. The International Radio Consultative Committee (C.C.I.R.) is scheduled 
to convene its Plenary Assembly in New Delhi, India, in October 1962. The terms 
of reference of Study Group IV of the C.C.I.R. are to study technical questions 
regarding systems of telecommunication with and between locations in space. 

4. In view of the expected rapid developments in space communications, it is 
appropriate for the Commission to initiate a general inquiry concerning the needs 
of frequency bands for space communications. The complex nature of this subject 
and the imminence of the international conferences referred to above make it 
imperative for the Commission to initiate a proceeding to obtain such technical 
information and assistance as might become available before these conferences. 
Accordingly, there is instituted herewith, pursuant to the provisions of Section 403 
of the Communications Act of 1934, as amended, an inquiry into the matters set 
forth in the specific issues appended hereto. Persons responding to this inquiry 
shall furnish their initial reports to the Commission on or before March 1, 1961. 
Fifteen copies of each response must be filed as required by Section 1.54 of the 
Commission’s rules and regulations. Subsequent reports may be filed upon dates 
to be specified by subsequent orders of this Commission. The Commission may 
also take into account in this proceeding, pertinent comments filed in response 
to its Order adopted this date in Docket No. 11866. 


FEDERAL COMMUNICATIONS COMMISSION, 
Ben F. Ware, Acting Secretary. 


APPENDIX 


Statements and data submitted by parties to this proceeding should be respon- 
sible to the matters set forth below: 

1. The nature and extent of experiments which have been conducted or are now 
= progress involving utilization of frequencies for space communications of various 

inds. 

2. What segments of the radio spectrum are required for the various space 
communications functions to be performed, a earth-space-earth, space-space, 
telemetry, tracking, guidance, command, etc.? How much spectrum space is 
required for each such function? At what point in time will access to these bands 
be required for each such function? Does each function require the same degree 
of protection from interference? 

3. Can, or should, frequencies used for space communications be shared with 
other services— 

a. in the case of passive relays? 
b. in the case of active relays? 
c. in the case of other space systems and functions? 

4. Do non-Government entities plan to launch either active or passive com- 
munication satellites? 

5. If non-Government entities have no plans for launching active communica- 
tion satellites, by what means would access to active relay satellites be achieved 
for non-Government communications? 

6. Should there be separate or shared frequency allocations for Government and 
and non-Government space communications? 

7. Will the receiving sites for space communications systems be generally dis- 
tributed throughout the United States or limited to specific areas? 

8. The purposes to be served by space communications which are not met by 
other communications systems. 
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By reopening Docket 13522, the FCC has entertained new testi- 
mony that may alter the picture that had crystallized when a similar 
docket 12263 was last considered in 1957, at which time the matter 
of space communication was far less a reality. By this means, the 
FCC will have a new opportunity to develop technical information 
that will guide its decisions in the bands above 890 Mc/s that may be 
imminent. The FCC has noted in its reply to the Senate committee: 

At this time it is impossible to anticipate how wide individual bands should be 
or from precisely what portion of the spectrum they should be taken for space. 


These are factors that must be determined in the overall public interest, taking 


into account the existing and expanding requirements of all radio services as well 
as the new space and earth-space services.® 


MORE FEDERAL AGENCIES MAY NEED SPACE FREQUENCIES 


At the present time, the main Federal agencies concerned with 
spectrum allocation for space use are the NASA and Department of 
Defense. Presumably their needs can be represented to IRAC. It is 
conceivable, however, that other Federal agencies will ultimately 
if not immediately have an interest in spectrum for space service. 
The Weather Bureau, for example, is making use of the unexpected 
high resolution cloud photographs from TIROS I, launched by 
NASA. Since satellite data must be integrated with already existing 
facilities for collecting other weather data, the time may not be far 
off when the Bureau may wish to consider operating its own artificial 
satellites for this purpose.’ In this event, the matter of spectrum 
requirements would be submitted by them to the [RAC who in turn 
would consider such proposals in the same fashion that other fre- 
quency needs have been evaluated in the past. In other words, 
insofar as the administrative mechanism for allocation is concerned, 
there is every reason to expect that both domestically and inter- 
nationally, the process for space service would be identical with that 
for other, more orthodox and familiar, communication services. 

Unprecedented in the history of communications, and thus of 
unusual interest to all bodies concerned with administration and 
legislation for communication policy is the degree of impact, the 
extent of economic and political implications, and the speed with 
which developments are emerging in the use of artificial satellites for 
global communication. Thus, despite the efficacy with which policy 
and administrative machinery has accommodated prior questions in 
the field of communications, both the Congress and the executive 
branch may wish to determine whether this same machinery is backed 
with sufficient statutory authority to be responsive to contemporary 
demands. 

C. PorentTIAL ProsLems 


The steps and mechanism necessary to prepare for the 1963 Con- 
ference are clear. Moreover, the procedures have been frequently 
exercised in the past and the personnel responsible for these various 
operations experienced in their implementation. Nevertheless the 
problems of developing agreements, either domestically or interna- 


* FCC letter, p. 136. 
7 Requests by the Weather Bureau for such research funds have been denied by Bureau of the Budget 


on grounds that NASA is responsible for all spaceresearch. The question of future post-research operations 
remains unresolved. 
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tionally, involve many imponderables—the conflicting and competing 
demands for radio service, the global characteristics of radio wave 
propagation and a large number of different administrations concerned 
with frequency management—each itself faced with its domestic 
problems of licensing and assignment. Problems in satisfying all of 
these various interests are compounded by the one inescapable fact— 
that the spectrum itself is finite. 


CONSTRUCTIVE AGREEMENT RESTS ON NEGOTIATION 
NATIONS 


WITH OTHER 


Vigorous negotiation at the conference table thus becomes a potent 
ingredient, and those who have been participating in sessions of the 
ITU are expected to possess an unusual combination of technical 
skill and talent for diplomacy. Compromise and arbitration form 
the only basis for worldwide agreement. Yet, by careful prepara- 
tion prior to the sessions, the foundations are laid for a U.S. position 
that can be used as guidance by those at the conference table so 
that the consequences of any departures from the proposals can be 
readily evaluated. Moreover, by conversations with other adminis- 
trations prior to the sessions, the U.S. position becomes known to 
other nations, and conversely. Thus, much toward establishing 
constructive agreement rests on the degree and manner of communica- 
tion through the U.S. representatives abroad, long before the con- 
ference begins. 

Yet, amongst the numerous issues, old and new, on which nations 
through bilateral, as well as multilateral, action seek agreement, few 
have a history of such successful achievement as does the area of 
international frequency allocation. In large measure, accord seems 
to have emanated from the spirit of cooperation that has pervaded 
these meetings since their origin in 1906. This is not to say that 
there have not been violations. In fact, a serious problem of out-of- 
band broadcasters which reached a high level of agitation at the 1938 
Cairo Conference remains unsolved. mething of the flavor of these 
meetings at which these problems are attacked and agreements forged 
can be found in the report by Commissioner T. A. M. Craven, Chair- 
man of the U.S. delegation to Geneva.’ 


ONLY 





3 COUNTRIES HAD SPACE INTEREST AT 1959 ITU CONFERENCE 


The task of gaining adoption of the U.S. proposals for space com- 
munication took on an added hue in 1959, because the implications of 
artificial satellites had not percolated down into communication 
agencies in many countries of the world. 

Specifically, interest in providing allocations for a space service 
was represented only by 3 of the 90 members of the ITU attending: 
USA, United Kingdom, and the U.S.S.R. 


It is interesting to note that only the United States had presented “space” 
proposals to the ITU prior to the Conference and that extremely modest requests 
for space allocations were made by the U.S.S.R. and the United Kingdom after 
the Conference began, * * * Of the 13 bands adopted by the Conference 
wherein space communications will be permitted, 10 are the direct result of 
proposals made by the U.S.A.® 


5 “Report of the Administrative Radio Conference,” op. cit., p. 15. 
* Federal Communications Commission letter, see p. 133. 
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The limited span of radio spectrum, and increasing numbers of 
applicants pecnowany from the newly emerging nations of the world, 
made it difficult in 1959 to earmark any spectrum for space use, and 
these events provide a hint that similar problems may be encountered 
in 1963. 

Referring to the 1959 conference, the FCC notes: 

Unfortunately, bands which were rather lightly used in this country were too 
frequently very heavily used in other countries and they could not or would not 
jeopardize their own existing or planned operations in favor of a service in which 
they had little more than an academic interest. 

In light of the above, the Commission can only conclude that there is virtually 
no possibility of clearing, at this time, any wide bands of frequencies for interna- 
tional use that would be recognized internationally if operations therein were to 
cause or receive harmful interference involving the radio stations of other countries. 

Space communications introduce potential worldwide interference on frequencies 
where interference possibilities have never been more than a very limited local area 
problem in the past. While it may prove that there is no acute shortage of fre- 
quencies for space insofar as the United States is concerned, such a finding is of 
little value unless the bands are found to be available on a worldwide basis. 
Unfortunately, the number of countries that can afford to participate in a space 
communications program is undoubtedly very limited, or will be extremely limited 
in the developmental stages of such a program. Nonparticipating countries will 
naturally be very reluctant to jeopardize their existing services to provide for an 
as-yet unproven service in which their interest is no more than academic. For 
this reason it is impossible to set aside specific bands now and claim any validity 
for their selection in the future. The ultimate selection of bands for space com- 
munications can only be the result of an international conference on this subject.™ 


A similar point of view was expressed by IRAC: 


It should be noted in this connection that but 3 of the 86 member countries 
of the ITU represented at the Geneva Radio Conference, 1959, made specific 
space proposals. It must, therefore, be expected that considerable difficulty will 
be encountered in seeking worldwide agreement on additional bands of frequencies 
for the space service since these same bands are now employed otherwise by many 
countries which have no more than an academic interest in space communications.” 


This last point, strongly enunciated by Commissioner Craven in 
his dissenting opinion on the FCC Docket 11866 decision, supports 
a position that the FCC, as a matter of policy, cannot set aside wide 
bands at this time for space communication, and thus might have 
justifiable grounds for deferring certain actions on Docket No. 11866 
for which space services are concerned until decisions are rendered on 
an international basis in 1963. 


GLOBAL INTEREST IN SPACE COMMUNICATIONS MUST BE EXPANDED 


One set of problems which may pervade the 1963 Extraordinary Con- 
ference thus relates to the naee for expanding the base of interest on 
the part of other—particularly less technologically developed— 
nations, in the benefits of space communication. 

It should be remembered that, as a member of the ITU the United 
States and its possessions have but two votes. In any issues of major 
significance in which conflicting points of view may be anticipated, 
prior understanding on the part of all member-States is required of 
the U.S. position. Thus in advance of the session, it would seem 
prudent to identify the manner in which the interests of other nations 
will be concurrently served by the U.S. position. 

The issues of frequency assignments for space use May require even 
more careful and exhaustive preparation than usual. In the first 

1 Federal Communications Commission letter, see p. 133. 


1 Thid, p. 136. 
2 Interdepartment Radio Advisory Committee letter, see p. 143. 
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instance, activities in outer space have been a source of significant 
rivalry between the United States and the Soviet Union. The 1959 
Geneva meeting of ITU was not completely free of these political 
overtones, and Soviet bloc nations often voted as an entity, not as 
independent delegations. The Soviet utilization of activities in outer 
space for propaganda purposes is so manifestly clear, and the Soviet 
actions in the United Nations with regard to outer space thus far so 
hostile, that in face of these uncertainties it would be only a course 
of wisdom to anticipate all possible alternative developments of future 
events. It is to be hoped that the Soviet Union will support any 
U.S. proposals for amendments and additions to bands for space service 
because the Soviet Union’s interest in success of its activities in space 
hinges just as critically as does that of the United States on freedom 
from harmful interference. The Soviet Union has some advantage in 
controlling radio emissions over such a large land mass represented 
by the Sino-Soviet bloc that their space operations depend far less 
than does the United States upon international agreement. 


EXPERIENCE GAINED FROM THE SECOND LAW OF THE SEA CONFERENCE 





While it would be quite wrong to exaggerate the depth of any prob- 
lems arising in the course of oe assignments of frequencies for 
space use, a recent experience of the United States at the Second U.N. 
Conference on Law of the Sea may prove instructive, at least in high- 
lighting the rapidly changing international scene manifested by the 
growing influence of the smaller nations. The recent Second Law of 
the Sea Conference at Geneva, starting on March 17, 1960, and ad- 
journing on April 27, was concerned with two issues of paramount 
importance to world cooperation: breadth of the Sarritorial abe and of 
fishery limits. Eighty-eight nations participated in the Conference 
and even before the meeting convened, it was clear that two schools 
of thought were represented: one led by the United States urging main- 
tenance of 3- or at the most 6-mile breadth for territorial sea and the 
other position favoring a 12-mile limit. 

The United States, as do other maritime states, favors a narrow 
territorial sea—at present, no broader than 3 nautical miles. At 
the other extreme, the Soviet bloc, the Arab countries and a number 
of Latin American and Afro-Asian nations support 12 miles. Such 
an increase in width would give sovereignty over certain straits of 
water 6 to 24 miles wide to the coastal nations and potentially deny 

assage to international traffic—a serious threat to maritime nations. 
n an effort to secure conference agreement, the United States intro- 
duced a proposal entailing considerable sacrifice in national interest 
in suggesting a 6-mile territorial sea and a 12-mile zone for fisheries. 
he U.S. compromise proposal failed to carry. In a last minute 
switch by Ecuador, Chile, Japan, and the Philippines, 54 nations 
supported the U.S. position, 28 opposed, and 5 abstained. A switch 
of just one vote would have meant victory for the U.S. position under 
the two-thirds majority rule. Defeat of the proposal left a state of 
confusion in maritime law. The 3-mile traditional limit of territorial 
waters, although remaining a matter of law for all practical purposes, 
is not being recognized by many nations and the failure of the U.N. 
Conference on Law of the Sea provides no substitute. 
ile a post mortem examination of this Law of the Sea Conference 
is not within the scope of this present report, it is nevertheless clear 
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that the United States may encounter similar experiences in future 
international meetings where, under U.N. aegis, each of the member 
nations participating is entitled to equal vote and where the self- 
interest of each nation is not necessarily allied with that of the United 
States. In the case of the Law of the Sea Conference, the United 
States and the major Western powers found themselves once more 
challenged by the Soviet bloc. Nevertheless, it was also clear that the 
smaller countries and many having certain specific questions of sover- 
eignty over local waters for fishing rights adopted their position, not 
because of intimidation by the Soviets, but because of their own 
independent motivation. In any event, it can be said that these 
smailer nations did not feel that their self-interest lay in supporting 
the U.S. position. 

Cyprus and fifteen new nations on the African Continent solicited 
and were granted membership in the United Nations on September 
21 and September 28, 1960, and it may be presumed that, in enjoying 
a new status as independent nations, they will be vigorous in voting 
according to what appears in their ‘representatives’ “mninds to be in 
those nations’ self-interest. In regard to any future Conferences 
on Law of the Sea and specifically as it may concern future sessions 
of the ITU, it may become all the more important for the United 
States, first in reaching a decision on its own position and second when 
recognizing the need for a majority vote at an international conference 
to gain acceptance of that position, to consider carefully the interests 
of the smaller nations and to actively seek means of developing a 
position which would be of benefit to a majority, if not all, nations 
of the world, thus to be better assured that the United States will gain 
genuine support of these smaller nations when the matter is put to a 
vote. 

Without such measures, U.S. proposals to 1TU in 1963 for additional 
space service may be frustrated and the potential of operations in 
outer space deferred or unrealized. 


NEEDS OF NEW NATIONS ARE GROWING 


Even if Soviet cooperation or at least freedom from opposition 
obtained, it must be recognized that to many nations of the world, and 
particularly those technologically yet undeveloped, activities in outer 
space may appear academic. Few nations have the resources to en- 
gage in their own programs. The ITU has become conscious of 
rapidly changing events, particularly in the African Continent from 
the increasing numbers of, requests to it, both for frequency assign- 
ments for increased service, for technical assistance and for recom- 
mendations for specific operating frequencies through the International 
Frequency Registration Board. The very great significance of this 
latter development, and the potential for the United States to provide 
technical assistance to these nations on matters of telecommunications 
in accordance with recommendations of the ITU is discussed by 
Commissioner Craven in his report as follows: 

A new element which had not arisen at earlier radio conferences was the treat- 
ment to be accorded the requirements of so-called new or developing countries. 
Throughout the Conference reference was made frequently to these countries, 


and the Conference became aware at an early date of the necessity of giving 
earnest consideration to this rather ill-defined but very active group. 
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In order to get at the root of the problem, a special ad hoc group was established 
by Committee 5 to deal with the requirements of these countries. The ad hoc 
group thereupon established a small interview group to elicit information from 
any country which considered itself in need of special assistance. Contrary to 
the assumption that the primary need was only for additional frequency assign- 
ments, it was found that the needs included complete telecommunication systems, 
skilled native technicians and engineers, and a knowledge of the Radio Regula- 
tions, particularly in regard to frequency assignment procedures. ‘This lack of 
understanding of the Radio Regulations often underlay the complaints concerning 
the shortage of frequency assignments, 

The measures adopted by the Conference to meet these problems include an 
invitation to those countries with the ability to do so to assist the new or develop- 
ing countries in their search for suitable frequencies; a directive to the IFRB to 
give special attention to the requirements of these countries; and the encourage- 
ment of the countries in need of special assistance to attempt to develop their own 
facilities through the Technical Assistance Program of the U.N.'3 


COMMUNIWVATIONS SATELLITES WILL REQUIRE HEAVY USE TO BE 
ECONOMICALLY FEASIBLE 


Any such technical assistance, in the context of recent achieve- 
ments in space with project ECHO, and the Soviet animal capsule, 
might well be expected to extend to the broadest form of concept, 
including uses of artificial satellites. To be sure, the saturation of 
existing communication facilities and the growth of international 
traffic render artificial satellites an attractive possibility for global 
communication, particularly with those technologically advanced 
countries having a plurality of overseas commitments. Any de- 
cisions to utilize such satellites may rest both on technological and 
on economic considerations taking into account alternative, more 
conventional radio and cable systems. A question arises, however, 
as to the manner in which artificial satellites might fit the needs of 
the less technologically developed, emerging nations of the world. 
Authorities discussing communication via satellites seldom mention 
its application for purely local traffic, such as will be rapidly expanded 
in such nations. Moreover, its justification for long distance traffic 
can be supported on economic grounds only if the traffic is sufficiently 
heavy as to justify the investment in ground facilities which must be 
associated with any type of satellite system. Without more research, 
it is difficult to determine the extent to which message traffic by 
these nations would warrant the use of satellites. 

Nevertheless, it is of interest to recognize that at present many 
African nations cannot communicate with each other directly, but 
must rely on radio or cable circuits involving relays through London 
or other European cities. These new nations are certain to desire 
independent communication systems as part of their programs of 
self-zovernment. A single space relay over Africa has entertaining 
possibilities as a link between all African nations and may prove 
attractive regardless of purely economic considerations. The United 
States may thus have a unique opportunity to assist these nations in 
their goals of self-realization. 


% “Administrative Radio Conferenee Report,” op. cit., p. 50. 





100 POLICY PLANNING FOR SPACE TELECOMMUNICATIONS 


TELEVISION EMERGING AS IMPORTANT MEANS OF COMMUNICATION IN 
UNDERDEVELOPED COUNTRIES 


There is, however, one other highly important application—namely, 
the transcontinental and transoceanic broadcasting of television. it 
is interesting to note that such nations as Ghana and Nigeria are 
making substantial capital investments in domestic television sta- 
tions which superficially would appear beyond their economic means 
and perhaps out of keeping with their level of technical and cultural 
development. On the other hand, television has an unparalleled 
potential for mass education and one can imagine at least that this 
was a major factor in decisions by these nations to move ahead 
technologically without many of the intermediate steps which other 
nations employed in their technological advancement. If domestic 
television is promoted among all of the newly emerging nations, 
there will be an unparalleled opportunity to familiarize the peoples 
of these nations with events around them through international 
television broadcasts. Radio is already being employed very heavily 
by the United States and Soviet Russia in the ideological struggle 
for the minds of men in these countries. Artificial satellites may offer 
a technique by which an even more effective medium of television 
could be similarly employed. 

It should be made clear that the term “worldwide television” does 
not imply “direct-satellite-to-viewer”’ television broadcasting but 
rather the worldwide distribution of television program material for 
dissemination by conventional television broadcast stations through- 
out the world. Time, language, and technical standard differences 
are but a few of the multitude of obstacles presently standing in the 
way of direct television broadcasting from satellites. Nevertheless, 
the implications of such systems and their study, together with the 
formulation of the United States position on such matters, represents 
one of the most important aspects of U.S. communications policy 
regarding space communication. 


SPACE ACT GIVES NASA LATITUDE FOR INTERNATIONAL COOPERATION 


The question takes on still additional meaning in terms of coopera- 
tion between the United States and these nations in jointly exploring 
the possible benefits of artificial satellites to the cultural and economic 
enhancement of these nations. The Space Act of 1958 specifically 
enjoins the NASA to embark on programs of sateen tional coopera- 
tion, although at the time the Act was developed all of the implications 
of space use were only dimly seen. Nevertheless, it must be said that 
the Act provides latitude for international cooperation far beyond ele- 
mentary partnership in space experiments wherein, for example, the 
United States provides a booster for payloads of other nations. 

The United States has solicited and obtained the cooperation of 
many countries in establishing stations for the tracking of artificial 
satellites and space probes. It must be recognized, that the benefits 
of such agreements accrue mainly to the United States and only in- 
directly to these other nations through the success of the United 
States in its space program. One might suppose that the enthusiasm 
for such cooperation would be all the more stimulated if they were 
the beneficiary of some of the applications of outer space as, for ex- 
ample, enhancement of their international communications. 
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Both NASA and the Department of State have distinct roles to 
play in any such programs and the need for close coordination and 
joint planning is self-evident. As yet, however, no such steps have 
been announced by either agency, but the potential of such steps of 
international cooperation is evident from the following: 

An operating worldwide communications satellite system is probably one of 
the first areas in which a practical use may be made of satellites. This practical 
use may be in either the form of active or passive communication relays for inter- 
continental or international communications. These communications would be 
in the form of televisual programs, voice communications, or printed messages. 
Since communications transcend national boundaries, the exploitation of satellites 
for peaceful communications will require the closest possible active cooperative 
effort by United States and foreign powers. This cooperative effort will probably 
be greatest in the areas of ground terminals, the design and development of equip- 
ment, and frequency allocation and management. NASA’s role in this field, I 
feel, will be under the mission assigned to the agency by the National Space Act, 
to take a positive lead in the establishment and conduct of a research and develop- 
ment program in the area of space telecommunication. The operation of a world- 
wide system of communications will probably require legislation to permit the 


development, establishment, and operation of the system, beyond that considered 
n the ITU."4 


RESEARCH NEEDED TO DETERMINE FREQUENCY REQUIREMENTS 


A second set of problems attending preparation for the forthcoming 
Extraordinary Administrative Radio Conference attends the present 
uncertainties of actual frequency requirements; the urgent needs 


for such technical information and relevant research was outlined 
previously in section X—B. 


NEW PROBLEMS MAY CREATE NEED FOR NEW LEGISLATION 


A third set of problems relates to the legislative and juridical aspects 
of domestic and international preparations for the peaceful application 
of outer space. These relate in the first instance to the treaty now 
awaiting the advice and consent of the Senate for ratification (dis- 
cussed previously on p. 61), as well as desirability of new domestic 
legislation to foster the most rapid possible progress in space activities, 

The rapid strides of space tec oe vam ad in particular, the achieve- 
ment of successful operations, such as of the weather satellite TIROS 
suggest many new problems, some few of which may have to be solved 
by new legislation. Regardless of where such proposals for legislation 
originate, it must be anticipated that those concerned with prepara- 
tion of new legislation and its implementation will find such field fast 
moving and in need of continuing review to be sure that the U.S. pur- 
poses and policies in developing peaceful uses of outer space set forth 
in the Space Act of 1958, are not delayed. This topic is further dis- 
cussed in the succeeding section of this report. 

The Telecommunications Coordinating Committee, serving in an 
advisory role to the Department of State, met on September 26, 1960, 
explicitly to consider policy aspects of space telecommunications. 
NASA has been invited to membership, and a special task group under 
Commissioner Craven of FCC was formed to study the many facets 
of policy mentioned previously. The question of how such studies 
relate to other elements of national policymaking machinery in the 


here-fused areas of space and of communications is discussed sub- 
sequently. 


14 NASA letter dated July 12, 1960, see p. 132. 





XII. U.S. COMMUNICATION POLICY IN RELATIONSHIP 
TO SPACE OPERATIONS 


Although space telecommunications may be viewed in the limited 
terms of technological content or in the somewhat broader perspective 
of administrative processes of frequency allocation, it should be clear 
that the implications encompass matters of national security and of 
foreign and domestic policy. In the first instance, the act of com- 
munication itself is a unique element in the affairs of men which has 
historically been both closely related to and has imposed effects on 
cultural, economic, and political growth of all nations. It may be 
expected, for example, to be intimately related to the rate and mode 
of development in the newly emerging nations of the world. 


PHILOSOPHICAL CONTENT OF TELECOMMUNICATIONS 


The philosophical content of telecommunications are succinctly 
phrased in the following passage which served as a preface to “Tele- 
eommunications—A Program for Progress.” 

One of the bulwarks of a free society is freedom of communications. Its com- 
merce, its education, its politics, its spiritual integrity, and its security depend 
upon an unimpeded and unsubservient exchange of information and ideas. 

One of the hopes for a peaceful world rests upon the ultimate possibility of 
extending this same freedom of communications beyond all barriers. War begins 
in the minds of men, and in the minds of men must be engendered the will for 
peace. We must, therefore, strive to facilitate a meeting of the minds of men 
everywhere, and through the liberating arts of communication to create the 
attitudes favorable to peace.! 

To construe space telecommunications too narrowly would overlook 
its immediate and rich potential as an instrument of U.S. foreign policy. 
A sense of urgency should pervade planning for the future. Yet, to 
move precipitously, especially by pepe space telecommunica- 
tions solely as an isolated technological development when consider- 
ing the administrative processes, is bound to have a chain reaction in 
its effects on all aspects of worldwide communication and could well 
lead to chaos. It is thus clear that consideration of any new ele- 
ment in the communications complex, albeit technical, economic, or 
political, must be viewed within the framework of broad policy con- 
siderations. By such means, then, those ae operating responsi- 
bility can find guidance from basic tenets of policy or if these tenets 
require amendment in the light of the newer developments, the effect 
of such changes in policy on overall considerations are more visible. 


CATEGORIES OF TELECOMMUNICATIONS POLICY 


With regard to activities in outer space, telecommunications policies 
fall into several categories: 
(a) Broad telecommunications policy. 
(6) Frequency management. 


1 “Telecommunications—A Program for Progress,” President’s Communications Policy Board, Wash- 
ington, U.S, Government Printing Office, March 1951. 
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(c) Policy regarding relationship between Federal Government 
and private industry in space and in communication activities, 
(d) Policies concerning coordination of the various U.S. agen- 
cies involved. 

Each of these elements is discussed subsequently, but no attempt is 
made at a definitive treatment of the subject. Rather, within the 
limited scope of this report, background information is developed on 
whe pane of which more comprehensive studies may be undertaken in 

the future. 


A. Nationat PoLticyMAKING MACHINERY 





What comprises a general telecommunications policy? This ques- 
tion was most exhaustively evaluated in a rather remarkable study 
in rendering its report ‘“Telecommunications—A Program for Prog- 
ress,” February 16, 1951, prepared by the Communications Policy 
Board, formed by Executive Order 10110 of February 17, 1950. 


CONCEPTS DEVELOPED BY THE COMMUNICATIONS POLICY BOARD 


































The Board did not attempt to develop judgments and observations 
on all phases of the subject, but it did identify and emphasize those 
concepts which appeared relevant to the formulation and foundation 
of a national policy. In substance these were: 


(a) There shall be available, so far as possible, to all the people of the U.S. a 
rapid, efficient, nationwide, and worldwide wire and radio communication service 
with adequate facilities at reasonable charges. 

(b) Radio frequency spectrum is a world resource in the public domain and 
measures to conserve and utilize the resource must be undertaken in the best 
interest both of this Nation and with due regard to the needs and rights of other 
nations. 

(c) The U.S. almost alone among the nations of the world relies upon privately 
owned telecommunications companies and it should be the policy of the U.S. 
Government to encourage and promote the health of these common Carriers as a 
vital national asset. 

(d) The U.S. teleecommunication system is essential to national security, te 
international relations, and to the business, social, educational, and political life 
in the country. Hence, the Government must remain alert to the problems of 
the system and be prepared to support measures necessary to insure the con- 
tinued strength of the telecommunications system as a whole. 

(e) In time of war or national emergency, the Government of the U.S. shall 
have all telecommunications resources of the Nation available to it. 

(f) The national security of the Nation’s sea and air commerce requires an 
adequate, integrated, standardized system of radio and electronic aids for naviga- 
tion to protect adequately the safety of life and property. 

(g) The U.S. considers the International Telecommunication Union to be the 
competent and appropriate international forum for negotiating worldwide agree- 
ments. 

(hk) Specifically with regard to radio communication, the Board identified a set 
of more detailed policy actions: 

(1) Radio frequencies assigned for transmission purposes with a view 
toward avoidance of harmful interference. 

(2) Long-range radio frequencies for other than oversea circuits, normally 
shall be used only when other forms of communication, notably wire com- 
munication, are not adequate. Priorities in normal peacetime assignment 
shall be as follows, in the order named: 

a. Frequencies predominately, primarily, and direetly for national 
security and defense. 

b. Frequencies to safeguard life and property in conditions of distress. 

c. Frequencies used in services that have no other adequate means of 
rapid communication when such communication is in the national inter- 
est and the frequencies for all other purposes judged upon the merits 
of individual need.? 


+ “Telecommunications,” op. cit., p. 221. 
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HOW ARE OLDER POLICIES BEING UPDATED? 


An important question is how are these policies being applied or 
updated to accommodate space telecommunications. Clear y, tele- 
communications vitally affect the public interest. For example, 
since the radio spectrum is finite, there is a warm competition by 
claimants for its use. Nevertheless, the spectrum is a world, not a 
national, resource. How then, shall the United States formulate 
policies and plans to reconcile the conflicting interests and needs of 
Government and private users? How shall the United States meet 
the recurrent problem of managing its total telecommunications 
resources to meet the changing demands of national security? How 
shall the United States develop a national policy and position for 
dealing with other nations in seeking international telecommunication 
agreement? How shall the United States develop policies and plans 
to foster the soundness and vigor of its telecommunication industry? 
And, lastly, how shall the U.S. Government strengthen its own 
organization to cope with these complex issues? 


THREE FEDERAL GROUPS INVOLVED IN MAKING U.S. POLICY 


The second problem concerns identifying those Federal agencies 
having statutory responsibility for setting policy. The three major 
bodies responsible for policy are the Federa) Communications Com- 
mission, the Office of Civil and Defense Mobilization with its advisory 
committees (Telecommunication Planning Committee, Telecom- 
munications Advisory Board and IRAC), and the Department of 
State with its advisory Telecommunications Coordinating Committee. 
The FCC, created by the Communications Act of 1934, has broad 
powers to regulate private radio broadcasters, activities of common 
carriers and communications of State and local governments. 

The responsibilities of the Federal Communications Commission 
stem from section 303(g) of the 1934 Communications Act to— 
study new uses for radio, provide for experimental uses of frequencies and generally, 
encourage the larger and more effective use of radio in the public interest. 

The policymaking responsibilities of the Office of Civil and Defense 
Mobilization have been cited previously. It should be noted that 
the OCDM, in addition to serving the President, through IRAC, 
to regulate Federal use of radio by frequency allocation also has the 
responsibility (again in a somewhat dual role with FCC) for setting 
domestic policy by exercising jurisdiction over Federal communica- 
tions systems. In this capacity, OCDM is advised by the Telecom- 
munications Planning Committee, Panel 2 of which is concerned with 
the implications of satellites for communication, and a Telecommuni- 
cations Advisory Board. Their responsibilities are delineated in the 
following: 

{TPC Document No. 53/54, p. 3] 
Functions oF TELECOMMUNICATIONS PLANNING COMMITTEE 


The Telecommunications Planning Committee shall assist and advise the 
Director of the Office of Civil and Defense Mobilization through the Deputy 
Assistant Director for Telecommunications with respect to his duties and re- 
sponsibilities under Executive Order 10460 by making recommendations: 

a. Designed to achieve high standards of telecommunication management. 

b. Concerning telecommunication systems and methods. 

c. Concerning programs to coordinate the development of policies, plans 
and programs designed to insure that the telecommunications systems of 
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the United States will accommodate the vital communication needs of the 
Nation despite all foreseeable hostile measures to disrupt them. 

d. Concerning plans for the implementation of any necessary emergency 
telecommunication measures under the emergency power of the President, 
including those powers under Section 606 of the Communications Act of 
1934, with due regard for all existing measures of this nature which have 
been ee established by executive order or other competent authority. 

e. Concerning programs to coordinate the development and monitor 
the implementation of national telecommunication policies, plans and pro- 
grams, and 

f. Concerning such other telecommunication matters as may be desirable. 


{TPC Document No. 53/54, p. 7] 
PANEL No. 2 or tHe TPC 
RESPONSIBILITY 


Panel No. 2 is responsible for studying all aspects of new methods and means 
of telecommunication and for making recommendations as to their appropriate 
application in the national interest, and shall include: 

a. The submission to the TPC of such reports as the TPC may desire on 
the experimental and operational aspects of new methods of telecommunica- 
tion having national significance. 

b. The review of the progress and application of new methods of tele- 
communication to augment or replace existing methods. 

c. The planning of ways and means to coordinate the resources of the 
United States in such a manner that development and application of new 
methods can, as necessary, be accelerated in the national interest. 

d. The coordination of plans concerning initial points of application of 
new methods, the most advantageous operational management, and the 
planning of early application of such techniques for practical operation as 
soon as circumstances justify progress in that direction. 

e. The evaluation of new methods in relation to their impact upon existing 
telecommunication systems and the development of plans for keeping in- 
formed concerning the economic effect of using such improved methods. 

f. The development of plans for the disposition and ownership of such 
systems, under changed conditions in the future, and 

g. The performance of such other duties as the TPC may direct. 


[T.A.B. Document No. 1, May 10, 1956, Fourth Revision, December 18, 1959] 


EXEcuTIvE OFFICE OF THE PRESIDENT, 
Orrice or Civi, AND DeFEeNnsE MOBILIZATION, 
Washington 25, D.C. 


TELECOMMUNICATIONS ApvisoRy Boarp (T.A.B.) 


CHARTER 

Objective 

1. The Telecommunications Advisory Board (T.A.B.) was established by 
Defense Mobilization Order IX-2, effective April 23, 1956. The Board furnishes 
advice and guidance to the Director of the Office of Civil and Defense Mobiliza- 
tion, or his wartime successor, on national telecommunication mobilization plans 
and other telecommunication matters. 
Composition 

2. With the Assistant Director for Resources and Production as Chairman, 
the membership of the Telecommunications Advisory Board shall be as follows: 
. Representative of the Secretary of State. 
Representative of the Secretary of Defense. 
Representative of the Secretary of Commerce. 
Representative of the Director of the Central Intelligence Agency. 
Representative of the Federal Aviation Agency. 
Representative of the Federal Communications Commission, 
Representative of the Secretary of the Treasury. 
Representative of the U.S. Information Agency. 
Representative of the National Aeronautics and Space Administration 
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Executive Secretary and Secretariat services supplied by the Office of Civil and 
Defense Mobilization. 


Functions 


3. The Telecommunications Advisory Board is a high-level body whose prin- 
cipal function is to supply careful evaluation of and advice and guidance on 
national telecommunication matters within the Office of Civil and Defense Mobi- 
lization. The Board will assist and advise the Director, Office of Civil and De- 
fense Mobilization, in the fulfillment of his responsibilities for developing and 
coordinating telecommunication policies and for presenting to the Cabinet any 
poiicy questions which, from time to time, require cabinet consideration. 

The Board members, although serving primarily in an advisory capacity, can 
also materially assist in making national mobilization planning effective in ar- 
ranging for necessary actions by their departments and agencies to accomplish 
the preparation of subsidiary plans, and to provide for the preparation of measures 
to implement these subsidiary plans when such actions become necessary. 


THE TELECOMMUNICATIONS COORDINATING COMMITTEE [TCC] 


The Telecommunications Coordinating Committee is less well 
known and its function and background have been described in 
“Telecommunications—A Program for Progress.” There is also 
given a thumbnail summary from the same source concerning what 
was identified in 1951 as the magnitude of the problem concerning 
inadequate national coordination of communications policy. As a 
footnote, it might be stated that legislation submitted in the 85th 
and 86th Congresses, patterned after proposals contained in ‘“Tele- 
communications” failed to receive support. The extent to which 
the problem remains and the extent to which the problem reflects 
space telecommunications may be the matter of concern to future 
sessions of the Congress, 

The following excerpts are from the report “Telecommunications— 
a Program for Progress,”’ published by the President’s Communications 
Policy Board, March 1951, pages 201-203, 205~206: 


The Telecommunications Coordinating Committee is an informal, voluntary 
group created in 1946 by exchange of letters between the Secretary of State and 
the heads of four other departments and the Federal Communications Commission. 
The purpose of this move was to create a body to consider telecommunications 
policy questions, and thus to fill for the postwar period the gap left by the demise 
of the Board of War Communications. The Committee is composed of one repre- 
sentative each of the Departments of State, Treasury, Commerce, and of the 
Federal Communications Commission, and three from the Department of Defense 
(one each from the Departments of the Army, Navy, and Air Force). The 
Bureau of the Budget is represented by an observer. Representatives are desig- 
nated by the heads of each agency; they are supposed to be of the Under Secretary 
or Assistant Secretary level for the nonmilitary agencies and the chief communi- 
cations officers of the armed services. Several efforts have been made by member 
departments to set up the organization more firmly by Executive Order. This 
has never been done. Subsequent to its formation, other departments have from 
time to time sought membership but have been exeluded by the Committee on 
the ground that membership is restricted to those agencies having a “high policy” 
interest in telecommunications. The Committee, as a matter of practice, eludes 
in its meetings, and in the composition of any ad hoe working committees, repre- 
sentatives of any agencies having a special interest in the work in hand. 

At the outset it was thought this committee could formulate policies and develop 
plans and programs which would promote the most effective use of wire and radio 
facilities. The FCC, however, pointed to its statutory responsibilities for policy 
formulation and advice to Congress on such matters, and stated that its partici- 
pation in any group such as TCC could not relieve it of these obligations or bind 
it in any way. The State Department reiterated its initial view that the TCC 
could work only by unanimity, and that there must be no intrusion on the statu- 
tory or other authorized responsibilities of any of the component agencies. TCC 
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accordingly adopted a more modest charter in which it was agreed by the members 
that its mission was— 

“The coordination of policies of the various departments and agencies of 
the United States Government relating to domestic and international nature 
including preparation for international telecommunications conferences. The 
committee shall act in an advisory capacity only, but may take final action 
when specifically authorized by unanimous concurrence of all Government 
agencies represented by the membership. * * * In accordance with the fore- 
going, the primary objective of this Committee is the formulation of a national 
communications policy.’ 4 

The TCC is served by a small part-time secretariat furnished by the Depart- 
ment of State. Although it has no formally elaborated organization, it does set 
up ad hoe working groups. 

Problems of TCC.—From the evidence before us, and from discussions’ with 

participants, it appears to us that the TCC, in its present form, is inadequate by 
itself to play the major role in the formulation of a national telecommunications 
policy. 
TCC is bound by the rule of unanimity. TCC can act when the Government 
departments are in agreement, or can be brought into agreement by intragovern- 
mental persuasion and diplomacy. TCC can lay out the areas of agreement or 
disagreement on any issue before it, but since its members represent agencies with 
user interests, the Committee cannot easily weigh and evaluate points of disagree- 
ment, resolve them, and advise the heads of their agencies, and through them the 
President, of a national telecommunications policy. 

TCC is hampered by the difficulties, found in other technical fields as well, of 
translating technical differences of opinion into policy alternatives, so they can be 
dealt with by the President or by Cabinet officers. TCC membership has suf- 
fered the decline inevitably to be expected when staff officers are unable to master 
this thorny task of translation. Under Secretaries and Assistant Secretaries have 
been replaced at meetings by Directors of Offices; Directors of Offices have been 
replaced by technical specialists, so TCC meetings are often conventions of IRAC 
representatives acting under different instructions. This situation might have 
valuable advantages from the standpoint of continuity of problem consideration 
and economy of personnel, if it were not true that technical user-oriented personnel 
do not occupy positions which permit them to act as plenipotentiaries to make 
policy commitments on behalf of their agencies. 

When the Government, after the passage of the National Security Act of 1947, 
could have replaced the War and Navy Department representatives either by a 
single Department of Defense representative or by representatives of the three 
service departments, the choice was for the latter. This meant in practice that 
TCC is weighted with representatives of military interests and functions, who 
besides are chiefs of the communications services of the three departments—that 
is, users and operators of specialized services rather than officials charged with 
agencywide responsibilities. 

In most instances, this would have been salutary, since close relationships 
between major operational responsibility and policy responsibility are wanted. 
The difficulty here arose from the fact that much of telecommunications policy 
formation has to do with dividing searce resources among military claimants, 
other Federal Government claimants, and non-Government claimants. Officials 
heading extensive service agencies, with larger potential demands on their services 
than they can expect to meet, can hardly be expected to take an impartial view 
of such questions as the national requirement for a share of the world’s frequencies, 
or division of the national share among all claimants, 

TCC has done good work of a preparatory character toward policy formation, 
But TCC as presently constituted has found it difficult if not impossible to 
complete policy formation tasks. In those cases where unanimity does not 
prevail, TEC could never do so. However, TCC, better organized and staffed, 
could do a far better job of preparatory work so sub-Cabinet level members 
jo go farther than now toward resolution of policy differences, and in any event 
make possible intelligent. resolution of remaining differences at the level of the 


Cabinet or the Presidency. We believe that reorganization and strengthening 
of TCC will make possible such a contribution. 


*Telecommunications Coordinating Committee Document No. II, Organization/6, Apr. 8, 1946. 
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CONCLUSIONS OF THE PRESIDENT’S COMMUNICATIONS POLICY BOARD’S 
REPORT 


The 1950 study on the Nation’s policymaking machinery concerned 
with telecommunications arrived at a number of conclusions indicat- 
ing that although the means of providing for telecommunications 
appeared in good order, the problems were arising faster than solu- 
tions were being developed and that some significant improvement 
in policymaking was warranted. The conclusions of that study are 
set forth below. So far as is known, no steps to remedy these problems 
have been taken and a question thus arises as to whether or not the 
use of artificial satellites for global communication will, in the very 
near future, create such an impact on the issues of communication 
policy as well as technique as to require a major review of national 
policy. The President’s Communications Policy Board’s conclusions 
were: 


1. Fundamental changes in telecommunications require the overhaul of Gov- 
ernment machinery for formulating telecommunications policy and for administer- 
ing certain telecommunications activities in the national interest. 

2. The Communications Act of 1934 established a system of dual control of 
the radio frequency spectrum. This dual control arises largely from the fact 
that the regulation of private telecommunications is a function of Congress exer- 
cised through the FCC, while the operation of Government telecommunications 
is primarily a function of the Executive. For example, the assignment of 
frequencies to military services is an exercise of the President’s powers as 
Commander in Chief of the Armed Forces. 

3. The Federal Communications Commission, though needing further strength- 
ening, should continue as the agency for regulation and control of private users. 

4. The President has exercised this power to assign frequencies through the 
Interdepartment Radio Advisory Committee, made up of representatives of the 
using Government agencies. While this committee should continue as a forum 
to arrange the use of the spectrum in such a way as to avoid interference, it is 
not an adequate means for keeping in order the large portion of the spectrum 
occupied by Government agencies. 

5. The Telecommunications Coordinating Committee has served a useful func- 
tion and should continue as a mechanism for interdepartmental discussion of 
telecommunications matters. 

6. The whole Government telecommunications structure is an uncoordinated 
one and will be even less adequate in the future than it has been in the past to 
meet the ever-growing complexities of telecommunications. A new agency is 
needed to give coherence to the structure. 

7. There is need for a better determination of the division in the national 
interest of frequency space between Government and non-Government users. To 
achieve that end, close cooperation between the Federal Communications Com- 
mission and the proposed new agency will be necessary. 


THE SOLUTION RECOMMENDED 


The urgency of the need for remedial steps in telecommunications organization 
calls for prompt action. 

We recommend the immediate establishment in the Executive Office of the 
President of a three-man Telecommunications Advisory Board served by a small, 
highly qualified staff to advise and assist the President in the discharge of his 
responsibilities in the telecommunications field. Its task would include formulat- 
ing and recommending broad national policies in this field, and giving advice and 
assistance in the formulation of policies and positions for international telecom- 
munications negotiations. 


B. Lone-Term PLANNING FoR FREQUENCY MANAGEMENT 


Reconciling the conflicting demands for use of the spectrum is a 
task now accomplished jointly by the FCC and IRAC. e problem 
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is one of enormous technical difficulty. Different portions of the spec- 
trum have different propagation characteristics; that is, their range 
and dependability vary—some are usable for long and some for only 
short distances. Their reliability changes from night to day, season- 
ally and in response to solar flare activity. Technical advances in 
the art alter the degree of possible uses and to compound the difficulty, 
the demand for spectrum is rising exponentially. 


FREQUENCY ALLOCATIONS MUST BE MADE IN THE CONTEXT OF LONG- 
TERM PLANS 


It has been shown previously that any single decision for spectrum 
allocation must be taken in the context of all the other interrelated 
factors, including especially protection of current users from harmful 
interference. For most effective utilization of the spectrum, new 
assignments must thus be made in the context of long-term plans. 
The degree to which this has been accomplished in the past has left 
something to be desired, and additional steps are now being generated 
toward an “engineered” spectrum. Several measures in this regard, 
mentioned by IRAC and FCC in replies to Senator Johnson’s inquiries, 
are given as follows: 


In early 1959, the IRAC, in collaboration with the staff of the Federal Com™ 
munications Commission, undertook a long-range planning program for the use 
of the radio spectrum, having as its objective the production of an improved pat- 
tern of frequency allocations which could be implemented within the next 10-15 
years (Appendix 1). This study will necessarily take into account the needs of all 
radio services, including space research and space communications. * * * It is 
anticipated that these measures will lead to the allocation, both internationally 
and nationally, of sufficient spectrum space to satisfy the developing needs of the 
U.S. space program.‘ 


The long-term plans cited by IRAC are outlined in their memo- 
randum which follows: 
APPENDIX 1 
Aprit 8, 1959. 


TERMS OF REFERENCE FOR PREPARATION OF A LONG-RANGE FREQUENCY 
ALLOCATION PLAN 


1. Purpose——The purpose of long-range planning for future U.S. use 
of the radio frequency spectrum is to insure the satisfactory accommodation of 
the present and future essential needs of national security, safety of life and 
property, international relations, and the business, social, educational, and politi- 
cal life of the Nation through the formulation and application of a dynamic pro- 
gram for the conservation, regulation, and use of the radio spectrum resource. 

2. Objective-—The objective is to develop a joint program of continuing planning 
for use of the radio spectrum on a dynamic basis in the national interest. The 
initial objective is to hone an improved pattern of frequency allocations which 
could be implemented within the next 10 or 15 years. reafter, the spectrum 
will be kept under continuing review and additional recommendations will be 
made by the joint study group as it may from time to time consider to 
be appropriate. 

3. The aforementioned allocation pattern will be based on the anticipated state 
of the radio art. 

4. The technical level study group (Interdepartment Radio Advisory Com- 
mittee, Subcommittee on Frequency Allocations and Federal Communications 
Commission’s Staff—IRAC/FCC) will prepare a list of all existing and foreseeable 
types or classification of frequency usage for which spectrum space should be 
allocated. This list should be prepared in terms of the functions involved rather 
than the user group or groups involved, although probable users should be indi- 
cated for information. 


*OCDM letter, and app. I, dated Apr. 8, 1959, see p. 141. 
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5. The technical group will prepare for each listed entry a statement of the 
frequency range or ranges needed to satisfy the usage category involved. The 
approximate optimum and the approximate maximum and minimum usable 
frequencies are to be indicated, together with such discussion and explanatory 
material as may be desired. This assumes the collection, analysis, and evaluation 
of currently valid information on propagational qualities of the various parts of 
the radio spectrum, operational and manufacturing techniques, manufacturing 
capabilities, and other aspects of the state of the art, and, additionally, the anal- 
ysis and evaluation of the radio spectrum and requirements to determine the 
types of services which various parts of the radio spectrum can best support. 

6. Next, the technical group will prepare its best estimate of the amount of 
spectrum space needed to satisfy each usage category in each required frequency 
range. This estimate should include both present requirements and future require- 
ments. In the absence of special circumstances involving particular usage cate- 
gories, estimates of future requirements shall be based on the time bracket 10 to 15 
years hence. Requirements should be stated in diserete numbers of required 
kilocycles or megacycles when feasible, otherwise as a function of the frequency 
involved. 

7. The technical group next will prepare a draft Table of Frequency Allocations 
based on the work previously completed, with due consideration being given to 
the desirability of allocation flexibility, and submit it to the policy level group 
(FCC-OCD™M Liaison Officials), together with recommendation on how to over- 
come the problems involved in the transition from the existing Table to the recom- 
mended Table. Any major changes from the present Table of Frequency Alloca- 
tions should, on the basis of technical and economic considerations, be reasonably 
possible of achievement not later than the time bracket 10 to 15 years hence. 

8. In the course of preparing the recommendations called for in this study, the 
technical group should take into account both the present general state of the 
radio art and also all new engineering techriiques and development of which 
the group has knowledge or can learn by consultation with research workers in 
both Government and industry. With respect to new techniques and develop- 
ments, special attention should be directed to those which show promise of future 
practical application within a reasonable time (10 years or less). Speculative 
items should be identified as such. Special attention also should be given to 
apparent conflicts in usage and requirements which develop during the course of 
the study, so that all availabie pertinent information which might be helpful in 
resolving the conflicts will be furnished. 

9. For the purpose of this study, it is assumed that the existing state of world 
tension will continue for the foreseeable future, and it, therefore, is essential to 
provide for both the national security (under conditions short of general war) 
and the growing civil economy. 

10. In proceeding with the study described above, the policy group and the 
technical group should consult one another as necessary on individual questions 
arising during the course of the study. Private consultants may be employed by 
either group as desired, within the limits of funds available. 

11. In general, the technical level study group should confine itself to con- 
sideration of technical and economic matters, and to such national security 
considerations as may be appropriate, with political and sociological considera- 
tions being reserved to the policy level study group. Each group will take into 
account existing commitments at both national and international levels. 

12.. Depending upon the security classification of the particular subject under 
study, each person participating therein will be required to have a security 
clearance of appropriate grade, in accordance with the requirements of the 
Executive Office of the President. Regular participants in both groups should 
be cleared for access to SECRET information.5 


In this connection: 


Acting upon a recent recommendation of the IRAC and the staff of the Federal 
Communications Commission, the OCDM and the Commission are working 
together to make available $50,000 for the National Bureau. of Standards, to 
which the responsibility for essential radio propagation research in the U.S. 
Aeronautics and Space program has been assigned, to undertake a comprehensive 
study of the technical factors influencing the allocation of frequencies to the 
various: services through the radio spectrum.® 


§ Annex to IRAC letter, see pp. 144-145. 
* OCDM letter, annex, see p. 142. 
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A significant element of long-term planning for frequency alloca- 
tion as well as for continuous effective conservation of the spectrum 
relates to the degree of spectrum occupancy. It is self-evident that 
unless those granted licenses or approval for transmissions make 
sufficient use of the frequencies assigned, later applicants for spectrum 
space may be unfairly denied use. It is also necessary to monitor the 
spectrum to be sure that transmissions occur only on licensed frequen- 
cies, free from spurious emissions brought about by poor techniques 
in operation or faulty equipment. 

The FCC, through its Field Engineering and Monitoring Bureau, continuously 
monitors the radio spectrum to insure that stations are complying with the na- 
tional as well as international regulations. * * * Another mechanism by which 
the Commission keeps abreast of spectrum occupancy information is its machine 


record system. This information is limited, however, in that it pertains only to 
Commission licensees.’ 






























* * 





* * * * * 


The IRAC has no facilities of its own for monitoring to determine spectrum 
occupancy and, therefore, must rely upon the FCC for such data as it can make 
available to the committee in that connection. While the OCDM has attempted 
to obtain funds to augment the monitoring facilities of the Federal Government, 
such funds have thus far been denied by the Congress. 


The Department of Defense has also been concerned with operational 
aspects of frequency control and utilization: 


The Joint Chiefs of Staff, with the cooperation of my office, has prepared a 
policy paper which provides guidance to all Department of Defense agencies in 
the development of an effective radio frequency compatibility program. * * * 
In the R. & D. area, the program calls for: The development and implementation 
of improved joint standards that will more clearly define and limit the interfer- 
ence characteristics of electronic equipment and systems designed to emit or re- 
ceive radio frequency energy. * * * An educational program aimed at training 
operational and developmental interests to recognize and resolve problems of 
electronic compatibility. * * * A comprehensive effort to analyze radio fre- 
quency compatibility, including the use of computer and simulator techniques. 
This includes an analysis center to serve all elements of the Department of De- 
fense. * * * Because of the importance of this program, I have recommended 
that money from the Secretary of Defense’s Emergency Fund for FY 1960 in 
the amount of $6 million be released to accelerate the implementation of the 
analysis center, the measurements program, the instrumentation program, and 
the simulation activities involved. My office also participated in the as 
tion of a Military Standard for Measurement of Radio Frequency Spectrum Char- 
acteristics which is fundamental to the Radio Frequency Compatibility Program. 
The standard will be issued in June.° 


CONSIDERATION MUST BE GIVEN TO DUALITY 
FCC AND IRAC 





OF AUTHORITY BETWEEN 


This frame of reference for long-term frequency management pro- 
vides a basis for planning that would overcome decisions by ex- 
pediency. Space telecommunication might thus be expected to fall 
within this framework. Such planning, however, does not solve one 
of the major issues that has been identified in recent years concerning 
administrative control over the spectrum—namely, the duality of 
authority by the Federal Communications Commission and IRAC. 
This is indeed a controversial issue, one which both the 85th and 86th 
Congresses have examined, but encountered such strong opposi- 
tion on the part of Executive agencies and some of the spectrum users 
™ FCC letter, see p. 136. 


8 OCDM letter, see p. 142. 
* ODDRE letter, see p. 150. 
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to the formation of a single allocation authority such as a National 
Telecommunications Board, that the committees having jurisdiction 
decided to defer any action. The issues raised by this duality of 
authority are well beyond the scope of this report. But at such time 
as more comprehensive study is made of policy planning for space 
telecommunication, consideration must be given to this aspect as well. 
In that regard again, any rationale for a single board should lie in 
achievement of improved utilization of spectrum, not the unification 
of the two existing authorities simply for purposes of administrative 
tidiness. 


DOMESTIC PLANS MUST BE CONSISTENT WITH WORLDWIDE PLANS 


One last point deserves mention in regard to long-term planning 
for frequency management. The International Frequency i ng 
tion Board of the ITU now has an exceedingly ambitious charter to 
improve the present utilization of the spectrum on a worldwide basis 
and to assist new nations in selection of frequencies consistent with 
long-term plans. The United States has strongly supported this 
move. It must be realized that any domestic plans must be con- 
sistent with any that are developed on a worldwide basis. The 
implications of artificial satellites for global communication must thus 
enter such planning at both the national and international scale. 
In this regard, the United States may be in a unique position to 
furnish technical data to the IFRB that would assist their 
deliberations, 


©. PLANNING FOR COMMUNICATIONS SATELLITES 


Recapitulating, the core of the thesis developed thus far in this 
report concerns (1) the development of communication satellites as 
one possible and significant operation in outer space, (2) the require- 
ment of additional frequencies and increase in band widths to best 
guarantee integrity of such communication circuits, (3) the opportunity 
to be afforded by the proposed Extraordinary ITU Conference in 1963 
to establish international agreement on such frequency reservations, 
(4) the need for conducting additional research with artificial satellites 
so that a U.S. position can be established for the 1963 meeting 
insofar as exact frequencies, bandwidths, and channel sharing are con- 
cerned, and (5) a definitive study of the prospects of artificial satellites 
for global communication, particularly in terms of the potential bene- 
fits for all nations of the world so that multilateral support could be 
generated for U.S. proposals. In that context, therefore, the next step 
of inquiry in this report develops around present plans for conducting 
communications research, national priorities assigned thereto, ques- 
tions concerning the establishment of broad policies relating both to do- 
mestic and international aspects of space communication, the agencies 
concerned and the status of these developments and of their priorities. 


NASA AND DOD RESPONSIBILITIES FOR PASSIVE AND ACTIVE SYSTEMS 


_ Earlier, it was noted that communication by artificial satellites falls 
into two categories: active systems and passive systems. Active 
systems involve the orbiting of both a receiver and transmitter such 
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that messages beamed to the satellites from the ground are relayed to 
the terrestrial receiver by means either of a real-time or delayed re- 
peater. Passive systems, on the other hand, require only the orbiting 
of a reflector so that signals from the ground are bounced off the 
satellite and directly received, always in real time, at the ground 
terminal. Each system has certain advantages and disadvantages 
and considering the present uncrystallized state of the art, no selection 
yet appears possible of one system over the other. Research on both 
systems must be pursued collaterally to develop more comprehensive 
technical and economic information so that a rational judgment of 
the preferred system may be made. 

In the first instance, the research on communication satellites has 
until recently been arbitrarily divided between the National Aero- 
nautics and Space Administration and the Department of Defense. 
NASA has been undertaking development of passive systems for 
communication whereas DOD has been undertaking development of 
the active systems. Since NASA and DOD’s charters for space re- 
search were divided according to peaceful versus military salendions 
the inference may be improperly drawn that passive systems have a 
unique relationship to the peaceful application and active systems a 
relationship to military application. However, as noted earlier, on 
August 24, 1960, in a yet unpublicized agreement with DOD, NASA 
indicated its intent to proceed now with development of active sys- 
tems. It is expected that detailed planning by NASA in this field 
will follow. It is interesting to note, however, that virtually for the 
first time, NASA at its Industry Conference, July 28-29, stated, 
without elaboration, that active satellite studies would begin sometime 
in the middle of calendar year 1961.” 


DIVISION OF COMMUNICATIONS SATELLITES INFORMAL BUT DELIBERATE 


Although the division between NASA and DOD authority concern- 
ing space relays was not the subject of an overt Executive Order or 
act of instruction by the Congress, the de facto response up until now 
takes on the appearance of such action. In recent testimony, Richard 
E. Horner, the former Associate Administrator of NASA, stated: 


In actually deciding responsibility for who is going to, you might say, be the 
executive agent for carrying out development in the applications field, we have 
sat down with the officials of the Department of Defense—the cases are not very 
numerous, they are relatively few—and decided on the basis of talents that 
happened to be in the various laboratories on either side, the inclinations, the 
relative utility in the military or the civil side and on the basis of this, we decided 
that, for example, the passive communications satellite, that is currently under 
development, would be the responsibility of NASA whereas, the active com- 
munications satellite is the responsibility of the Department of Defense. 

Now, this was influenced by such factors as a very healthy, imaginative group 
within the NASA that had done quite a bit of work upon erectable structures 
which is very important to the passive communications. 

On the other hand, there had been a very low level.of work in the NACA, which 
represents a large part of the NASA staff, on electronics, and the electronics work 
had been very largely carried out under the responsibilities of the Department of 
Defense. So this made the active satellite fit very nicely into the Department of 
Defense.' [Emphasis added.] 


It is evident that this division of authority, although not formal, 
was deliberate. 


LL 
%“NASA-Industry Program Plans Conference” July 28-29, 1960, p. 78. 


11 “Review of the Space Program” hearings before the Committee on Science and Astronautics, House of 
Representatives, Jan. 20-Feb. 5, 1960, p. 236. 
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Apart from the reasons just cited by Mr. Horner, another explana- 
tion for NASA pursuing the passive system stems from its early 
operational potential as compared to the active system in that the 
orbiting of an active satellite would require boosters conceivably 
larger than then, or even now, available. This point of view was recent- 
ly stated by Dr. Herbert F. York, Director of Defense Research and 
Engineering, Department of Defense: 

I might say on the communications program, this is one of the gray areas where 


the question is, is it military or civilian and it has been settled easily by just 
executive agreement. * * * 


Question. Could you tell us when we could have worldwide television and 
worldwide radio communication? 

Dr. Yorx. It is a number of years off. * * * It is very hard to predict when 
that will happen. This is one of the programs that requires a bigger booster 
than is available in 1961, a better system. This requires the ICBM, with the 
Centaur stage on top in order to accomplish it.” 


Although a booster larger than currently available is a necessary 
prerequisite to any active communication satellite, i.e., one that in- 
corporates both communications equipment and orbiting power sup- 
ply, the availability of a large booster would have a second advantage 
concerned with reliability. According to Dr. T. Keith Glennan, 
Administrator, NASA: 

It is probable, also, that the availability of high-thrust launch vehicles operates 
to increase the reliability of their flights, since they can undertake significant 
and spectacular missions with adequate weight-carrying capacity permitting 
substantial margins for their operations. * * * 

It is clear that the Soviet Union continues to hold a substantial space lead in 
the eyes of the world. It is equally clear that this lead is based principally upon 
the possession by the Soviets of one or more reliable launch vehicle systems 
having perhaps twice the thrust of our own first stage booster rockets. 


The parameter of reliability is essential to any communications 
satellite and maintenance of “‘on the ready’’ units to quickly replace 
those which cease to function is one of the economic considerations 
when comparing space relays with, say, new submarine cables. 


RESEARCH PRIORITIES IN COMMUNICATION SATELLITES 


It must be presumed that NASA, in implementing the Space Act 
of 1958 concerned with peaceful applications, has equal interest in 
active and passive satellite systems for communication purposes and 
that it must further be presumed that NASA has ample access to 
fruits of research by DOD concerning active systems. In that regard, 
Dr. Morris Tepper of NASA has noted: 


Because of some rather immediate tactical needs, the DOD has embarked on 
& program to develop certain forms of the active repeater communication satel- 
lite. * * * In the area of active repeater communications satellites, NASA is 
watching with interest and relying on the DOD programs to provide the early 
stages of development." 


Two questions next arise: (1) The extent to which developments 
by the DOD are transferable to NASA, and (2) whether such pro- 
grams under DOD are being pursued with the vigor and priority 
which such a program might enjoy under NASA sponsorship. 

# Thid., p. 108. 


38 Tbid., p. 168. 
4 Thid., p. 382. 
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In regard to priorities, Dr. York has stated: 


At the present time (January 26, 1960) the Discoverer (engineering develop- 
ment and test satellite), Midas (early warning satellite), and Samos (reconnais- 
sance satellite) projects have been transferred to the Air Force. Transfer of 
these projects was effected on November 17, 1959. The remaining space oriented 
systems of communication (Notus) and navigational satellites (Transit) will 
probably be transferred during the latter part of this fiscal year. * * * The 
two most advanced and probably most important space systems are the Midas 
and Samos. The remaining two space systems are less far along and the scope 
of their use is less clear. 

The Samos program has highest national priority, the other three do not have 
highest national priority. By highest national priority I mean a specific priority 
system set up by the President that relates to all programs. It includes these; 
I believe it includes Saturn, it includes Mercury, it includes Samos as far as 
space is concerned. It includes Atlas, Titan, Minuteman, and so on. * * * 
Communications just is not, in our judgment, as important as either missiles or 
early warning. ‘That is what it amounts to.!6 







STATUS OF DOD PROGRAM ON ACTIVE SATELLITES 


The Notus program of DOD, now under Army management, is 
being developed in two categories: Courier, a delayed repeater com- 
munications project; and Advent, an active instantaneous repeater. 
The Courier system, discussed earlier in this report, involves a tech- 
nologically advanced rendition of Project Score, and the experiment 
recently so successful involved a repeater system which on each orbit 
could receive from one ground terminal, store and subsequently return 
to a second ground terminal, approximately 344,000 words in each 
orbit. That is, as the Courier satellite passes over the first ground 
station, information will be transmitted to it; as it passes over the 
second ground station—on electric command—it will retransmit the 
message that had been picked up and stored on a tape recorder, 

The Advent Project provides for three satellites equally spaced in 
a 22,300-equatorial orbit. In this configuration the satellites will re- 
main stationary relative to points on the Earth’s surface. The pur- 
pose of the experiment is to determine the feasibility of complete 
24-hour global communication for ground-to-ground service anywhere 
on the Earth’s surface, including ail but very small portions near the 
poles. Courier and Advent thus represent the two major types of 
communication systems now widely used in both military and civilian 
applications—“‘store and forward” for administrative traffic, and 
“real-time”’ for more urgent message transmissions. 

Funds appropriated for Project Notus involve $16.7 million prior to 
1960, $38.8 million for fiscal 1960 and $42 million for fiscal 1961. 
Information on obligations, however, which would in some measure 
indicate the relative emphasis, has not been available. 

Both of these programs are now being undertaken by the Army 
Signal Corps under guidance from Advanced Research Projects 
Agency of DOD. 

The possibility of peaceful applications resulting from these military 
research programs raises a minor question of whether DOD programs 
other than that of the Army will reveal the need for a host of different 


6 Thid., pp. 96-97. 
% Ibid. pp. 133-134. 
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programs, but all presumably drawing on the same fundamentals. 
According to Adm. Arleigh A. Burke, Chief of Naval Operations: 


In communication satellites, for example, our requirements are somewhat 
different from those of the Army because we will want to read these satellites 
out at sea from ships.!” 


Moreover, Vice Adm. John T. Hayward, Deputy Chief of Naval 
Operations for Development, has noted: 


It should be mentioned that a satellite microwave radio relay system does not 
meet the very important requirement to improve communication to a completely 
submerged submarine. This is an area wherein the Navy will have to pursue 
space research toward satisfying a need that is not common to the other services.'® 


Thus, communications satellite systems may be expected to become 
highly specialized, embracing far more categories and varieties than 
simply active versus passive, etc. 


INTERNATIONAL ASPECTS OF RESEARCH ON COMMUNICATION SATELLITE 


Although official reaction in the United States to the Russian 
launching of Sputnik I, October 4, 1957, underwent several cycles of 
acknowledgement, disparagement, and acclaim, it is now generally 
agreed by ‘members of both political parties that activities in outer 

aes have both an actual and symbolic significance that becomes 
sely identified with the destiny of the Nation. According to 
Livingston T. Merchant, Under Secretary of State for Political Affairs: 


The exploration and use of outer space have introduced a new element into 
the complex of factors governing relations among nations. * * * Although the 
practical potentialities of outer space cannot be fully foreseen, outer space clearly 
represents a field from which man may derive substantial benefits, into which 
man may strive to extend his power and influence, and about which conflicts 
may arise. All nations have an interest in the opportunities and problems thus 

resented. * * * By being first to achieve success in space flight, the Soviet 

nion has reaped great prestige. * * * Although this new and justified view 
of Soviet capabilities is greatly to the credit of the Soviet Union, Soviet spokesmen 
would like the world to draw even more far-reaching conclusions. The Soviet 
Union would clearly like the world to conclude from its successful satellites and 
lunar probes that the Soviet Union has drawn abreast and even ahead of the 
United States in all of the broadly related fields which contribute to or derive 
advantage from such accomplishments.!® 


The question may then be raised as to the manner in which the 
United States, through its Department of State and by cooperation 
between State, NASA, U.S. Information Agency and others, may 
deliberately plan research programs and establish priorities to exploit 
the potential of outer space and thus to (1) establish preeminence in 
this field or (2) promote international cooperation. In that regard, 
Secretary Merchant noted: 

The Department of State, interested as it is in the exploration and use of outer 
space, has no technical competence or operational responsibility in this field. 


he Department’s interest is substantially concerned with how our position in 
this field bears with our relations with other nations.?¢ 


The United States has taken an active lead in seeking international 
cooperation and consultation in space research along essentially five 
different lines: 

(1) Participation in the United Nations through the recently estab- 
lished Permanent Committee on the Peaceful Uses of Outer Space, 


17 Tbid., p. 552. 

18 Thid., pp. 588, 589. 
1 Thid., p. 3. 

20 Tbid., pp. 2, 3. 
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and in working out specific proposals and plans for the international 
conference proposed by the U.N. in its resolution establishing the 
Permanent Committee. 

(2) Participation with other nations within the framework of the 
ITU on allocation of radio frequencies specifically for communication 
with and between vehicles in outer space. 

(3) The establishment of a worldwide system of ground support 
facilities which plainly depends upon the participation of other 
nations and opens the way to direct cooperation. 

(4) Following our tradition of openness, the United States has 
provided free and prompt dissemination of results of scientific activ- 
ities, a matter in which we have been more consistent and conscien- 
tious than the Soviet Union. In this regard, the United States has 
invited, through NATO and COSPAR, that scientists of other coun- 
tries engage actively in the planning and conduct of joint scientific 
experiments. 

(5) The United States has indicated a policy of developing the 
utilitarian application of space vehicles for the benefit of all mankind. 
In this suena Secretary Merchant stated that— 


The benefits of such satellites when they become practical will be widespread 
and should be widely shared.”! 


The fundamental question then arising is whether the United States 
should simply await the availability of such satellites in the normal 
course of space research, or whether the United States should identify 
particular programs, communication satellites among them, which it 
would deliberately accelerate in the interest of international coopera- 
tion and thus in the direct interest of national security. Development 
of satellites for global communication could appropriately engage 
joint efforts of many nations with the United States. In recent 
exchanges between members of the House committee and Mr. Mer- 
chant and his assistant, Mr. Farley, it would appear that past 
emphasis has been directed mainly to laying the groundwork for 
agreements with other nations for tracking stations, cooperative 
research, etc. 


Mr. Rousu. Mr. Secretary, do I assume correctly when I assume there is a 
very close liaison between the State Department and NASA? 

Mr. Mercuant. Yes, sir. 

Mr. Rousn. May I assume you are aware of our future program and what we 
are planning to do in the next year and the next 2 years? 

r. Mercuant. Mr. Farley has just given me the answer, that we are so 
informed within the limits of our ability to understand. 

Mr. Rovss. You do have the schedule for our firings which are planned and 
things of that sort? 

r. Mercuant. Could I ask Mr. Farley to answer that question, Mr. Chair- 
man? I think he is more familiar, obviously. 

Mr. Farry. We are informed of these things. On the other hand, we do tend 
to concentrate more on the activities they are undertaking which will require 
preparatory work with other countries since we do not attempt to duplicate 
and follow all their efforts.’’ # 


No indications have appeared in congressional testimony of the 
policy planning by the Department of State considering peaceful 
application of space vehicles. 


21 Tbid., p. 7. 
2 Tbid., p. 27. 
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NATIONAL POLICIES AND PRIORITIES 


A very complex but nevertheless direct relationship exists between 
any determination by the State Department alone or in cooperation 
with NASA that the United States devote special efforts to exploit 
the peaceful uses of outer space and the priorities for the necessary 
research. In the case of communications satellites such research 
concerns the development of large boosters (which currently enjoys 
the highest priority), the development of communication systems 
components, and the development of space systems components. 
The determination of the necessary priorities appears to cross many 
jurisdictional lines and insofar as communications satellites are con- 
cerned, prior to October 14, 1960, when this report was completed, 
no central statement of purpose has been prepared. 

Until recently it appeared that agencies concerned were awaiting 
the outcome of experiments now in progress a viewpoint recently 
expressed by Dr. Abe Silverstein, Director of Space Flight Programs, 


NASA . 


I should like to caution you that neither the meteorological nor communica- 
tion experiments in the next several years should be considered as an early ap- 
proach to an operational system. These are experiments aimed at furthering the 
science and technology in these areas. Operational systems will come later and 
only after the problems have been identified and solved.* 


However, recognizing the special needs to examine the many policy 
and even legislative ramifications of these issues, NASA on September 
15, 1960, announced the appointment of Robert G. Nunn, Jr., as 
Special Assistant to NASA Administrator T. Keith Glennan, to work 
on policy problems related to the utilization of nonmilitary communi- 


cation satellite systems. 


The new technology of utilizing satellite systems, such as Echo, ‘to provide 
needed additional global communication services is likely to produce the first 
practical benefit from space research for all the people of the world, ’’said Dr. 
Glennan in establishing the new office. ‘Such benefits as expanded transoceanic 


telephone and telegraph services and intercontinental television will require in- 
tensive effort in many areas.4 


It is understood that the Special Assistant to the Administrator is 
assigned the following functions: 

(1) Serve as personal representative and principal adviser to the 
Administrator in the formulation and execution of policies and object- 
ives concerning all nontechnical aspects of the development and utiliza 
tion of satellite systems for communication purposes; and 

(2) Initiate and coordinate relationships between NASA and 
other governmental and non-governmental organizations, both do- 
mestic and foreign, in furtherance of such policies and objectives. 

This appointment reflects a keen awareness of the need and positive 
action to coordinate presently diffuse efforts and to identify and assign 
responsibilities. It may be a matter of congressional concern, how- 
ever, to resolve the jurisdiction and responsibilities as between various 
agencies. 

Experience with TIROS I and COURIER IB amply demonstrate 
that, contrary to earlier estimates by NASA, operational systems are 
now in being. While intended only for determination of feasibility 
of photographing cloud cover and telemetering data to the ground, 
Tiros I was so overwhelmingly successful that some 22,952 photographs 


% Thid., p. 251. 
% NASA News Release No. 60-262, Sept. 15, 1960. 
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were collected before transmission ceased. Much data was furnished 
to the Weather Bureau that was useful both for research and for storm 
forecasting. However, as shown in the following excerpt from an 
account by the National Academy of Sciences, facilities for interpreta- 
tion of TIROS-I data have been inadequate: 


Press RELEASE OF SEPTEMBER 25, 1960, FROM THE NATIONAL ACADEMY OF 
Scrences-NATIONAL ResBARCH COUNCIL 


WASHINGTON, September 24.—The Committee on Atmospheric Sciences of the 
National Academy of Sciences-National Research Council, in its report, ‘‘Mete- 
orology on the Move,’’ issued here today, notes with satisfaction a number of 
recent undertakings by Government and academic institutions in response to 
previous committee recommendations— including a first step toward a National 


Center for Atmospheric Research—but points out that still further steps are 
urgently required. 


Chief among the latter are the rapid development by the National Center of 


an extensive research and analysis program and the strengthening of the research 
program of the U.S. Weather Bureau. 


SATELLITE EFFORT COULD BE WASTED 


To point up the need for urgency, the report underscores the striking success 
of the weather satellite TIROS I, man’s first instrument for the continuing 
observation of large-scale weather phenomena. 

“‘Analysis of such worldwide meteorological information obtained at regular, 
short intervals,’’ the report states, ‘“‘may be expected to inerease greatly our 
understanding of the basic principles of meteorology as well as the precision of 
forecasting. One may expect that this increased understanding will some day 


provide the answer to the question whether small- or large-scale weather control 
is possible.’ 


However, the report continues, ‘‘there exists at the moment no organization or 
group in the world that is prepared to exploit fully the new wealth of information 
that meteorological] satellites will certainly provide. Thus, the huge expenditure 
of scientific effort, engineering, and finances in meteorological satellites may be 
largely wasted unless a proper organization is ready to exploit the informational 
output of the meteorological satellites for the increase of our knowledge and the 


construction of a sound, theoretical foundation upon which a new order of practical 
forecasting can be based.” 


x* * * * * * * 
Courier has the potential, and with proper planning, could be used 
by the military as an operational supplement to orthodox communi- 
cations systems to handle message traffic rather than serve simpl 
as an experiment in which the message content itself would be trivial. 


COMMUNICATIONS SATELLITES MAY BE ESPECIALLY NEEDED WHEN 
CONVENTIONAL LONG-DISTANCE CIRCUITS FAIL 


One other factor deserves mention. Communication satellites have 
specific unique qualities not manifested by any alternate system e.g., 
providing intercontinental TV. In our competition with the Soviet 
Union, questions might be raised as to whether the United States 
should not be certain that it is first in establishing this potent means 
for the exchange of ideas. Sight must not be lost, however, of the 
collateral use of such satellites, especially for space ‘relays to ‘supple- 
ment conventional means of intercontinental circuits. The projected 
demand for services is sure to saturate existing facilities, and if satel- 
lites can be shown economically attractive, might deserve an impetus 
that would assure their early ‘availability. Such a contribution be- 
comes all the more timely when considering that due to the present 
sun spot cycle, a fairly substantial reduction in radio spectrum space 
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may be expected to occur by 1964 so that both with diminishing 
spectrum and ever-increasing worldwide demand, the provision of 
additional facilities, either by submarine cables or communication 
satellites, will become really urgent. 

A recent study of this influence of the sun upon high frequency 
ionospheric propagation was undertaken by George Jacobs in a dis- 
sertation completed May 6, 1960, in partial fulfillment of requirements 
for a masters degree at the University of Maryland. Mr. Jacobs noted 
that present long distance radio communication depends upon reflec- 
tion of radio signals from the ionosphere and that such ionized layers 
depend heavily upon an energizing effect of particles emitted from the 
sun. In the relative absence of such particles during the waning sun 
spot cycle, certain types of long distance radio communications be- 
come impossible because, in a sense, the ionized layers evaporate. 
When this phenomenon last occurred, the demand on the radio spec- 
trum was far less intense than at present, but the degree of disruptions 
of long distance circuits in the next few years, though now foreseen, is 
actually unpredictable. 


COMMUNICATIONS SATELLITES MUST BE OF BENEFIT TO ALL NATIONS 


In summary, there are a number of cogent reasons for seriously 
considering current U.S. policy on research with communication 
satellites. In this regard, the United States, as noted earlier, has 
always maintained a policy that both its domestic and international 
communication systems be developed and operated by private com- 
mercial interests. Past technical progress and low rates have con- 
firmed the validity of this policy. The manner in which it will be 
applied, however, in the case of space communications raises a 
number of additional issues which may require thorough and prompt 
attention in order that the program not be retarded. Not the least of 
these is a determination of the manner in which arelationship between 
industry and the U.S. Government can be effected for advancement of 
space telecommunication, without lending support to the image which 
often develops abroad—and which the Soviets would try to exploit— 
that any U.S. program of space relays would simply enrich the private 
communications interests. It is in the area of establishing a truly 
international program of benefit to all nations, and in demonstrating 
that intent to the world, that our own skills will be seriously tested. 


D. Poticy PLANNING AND Ponicy Making MAcHINERY 


Entirely apart from policy matters stressed previously, the anticipa- 
tion of communication nets using space relays raises numerous and 
complex policy questions concerning jurisdiction by various Govern- 
ment agencies over their operation and concerning the extent to which 
private industry and the Government should cooperate in exploitation 
of this potential. 

Regarding operations, the question must be asked as to the extent 
to which the Congress intended NASA to go beyond the scope of 
research into the field of operations in space. ith regard to industry- 
Government partnership, the question must be raised as to the extent 
to which the efforts in space must be conducted jointly while main- 
taining principles of free enterprise without providing a monopoly over 
service to any particular private participant. 
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These many questions have been phrased clearly and succinctly in a 


recent account of the problem by John W. Finney in the New York 
Times, July 25, 1960, p. 1, 10: 


Space Proeress Forctne a Stupy or Feperat Rowe 


The swift pace toward practical exploitation of space is forcing a reappraisal of 
the Government’s role in developing and controlling the use of space. 
Officials of the National Aeronautics and Space Administration have recently 
realized that the pace of space developments is outstripping Government plans, 
organization, and concepts. 
he space agency, which had tended to view itself as primarily a scientific- 
engineering research group, now finds itself plunged, without preparation, into 
such broad public policy questions as subsidies, licensing, regulation, and private 
versus public development of space activities. 

There is also a growing awareness that the present space organization and law— 
set up only 2 years ago—are not going to be adequate to deal with activities in 
space that cut across many areas of interest, both within the Government and with- 
out. 


POLICY STUDIES STARTED 


In an attempt to meet these rapidly emerging policy and organization problems, 
the space agency has recently begun a series of policy studies by its own staff and 
private research groups. The studies have two major objectives: 

To determine the economic potentials for commercial exploitation of space and 
define the proper relationship between Government and industry in utilization of 
space, and to determine the proper organization within the Government to 
coordinate and control practical uses in space. 

The switch in official thinking about the adequacy of the present space organiza- 
tion and concept is illustrated by the observation of one policymaking official in 
the space agency: 

POLICY WAS DEFENDED 





“Tf I had raised such questions a a ago about preparing for the practical uses 
in space, I would have been laughed out of the office.”’ 

As recently as early this year, the Administration, in urging certain modifica- 
tions of the present space law by Congress, defended the adequacy of the present 
space organization, in which civilian exploration is handled by the space agency 
and military developments by the Defense Department. 

Now the belief, both within the space agency and in congressional circles, is 
that the problem of revamping the space organization and law to meet unfolding 
public policy problems is one that very likely will have to be considered by the 
new Congress next year. The space agency studies are due to be completed by 
this fall, in time to draft any legislation to be presented by the new adminis- 
tration. 

The reappraisal has been prompted by technological developments. These 
show that practical utilization of a instead of being years away as once 
assumed, is just around the corner, if not already here. 


COMMUNICATION NETS 


The two most immediate practical uses emerging are the utilization of satellites 
for communications and for forecasting the weather. 

The American Telephone & Telegraph Co. went before the Federal Communi- 
cations Commission last week with its plan to use a network of 50 satellites to 
establish telephone and television circuits throughout the world and to urge that 
a broad part of the radio spectrum above 1,000 megacycles be set aside for such 
communication satellites. 

Starting this fall, the Air Force’s Air Weather Service will use photographs 
from the second Tiros meteorological satellite for forecasting the weather—a step 
that is sure to be followed by the Weather Bureau and other nations. 

Space agency officials point out that the communications proposal, which has 
acted as the particular catalyst for the ronpecatee! studies now underway, raises 
such difficult questions of public policy as these: 

Should private industry exploit space, which is international in nature, or should 
this role be assumed by the Government, which would make the use of its satellites 
available to private concerns? 

To what extent should the Federal Government subsidize the private develop- 
ment of space, either through research and development assistance or through 
supplying launching vehicles? 
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What is to be the role of the Government in regulating private space launchings 
and licensing the use of space vehicles? 

Should the Government permit one or two companies to gain a favored or 
monopolistic position in the commercial utilization of space? 

Officials also believe that both the communications and weather-forecasting 


proposals are serving to show the need for some interagency organization to 
coordinate and plan the uses of space. 

The communications proposal, for instance, has landed in the lap of the FCC, 
which ec ntrols the domestic allocation of radio frequencies but which has no 
particular interest in or responsibility for communications satellites. 

By their very nature, communications satellites are international in scope and 
their development and advent involve such a myriad of agencies as the space 


agency, the State and Defense Departments, and the Office of Civil and Defense 
Mobilization. 

At present there exists no formal machinery to cocrdinate the views of the 
various Goverrment agencies and establish official policy. 

Similarly, there has been little official consideration of how best to exploit the 
revolutionary capability of weather satellites, partly because of lack of coordinat- 
ing machinery and partly because of the past conviction in the space agency 
th .t they were still in the experimental stage. 

The coordinating role has fallen by default upon the Budget Bureau, which 
turned down the Weather Bureau’s $2,500,000 request to build communication 
facilities to handle weather satellite information. 

The Air Force’s weather service was able to move into the field at its own 
initiative because it had some communication lines available and the Strategic 
Air Command appreciated the significance of satellite weather information to its 
operations. 


Finally, questions arise concerning policies establishing coordination 
of the various agencies involved. It is clear that there is a crucial 
need for the exchange of viewpoints and planning at a high policy 
level for telecommunications. Having raised a host of policy ques- 
tions, there then develops a problem concerning the mechanism by 
which they may be solved. The policymaking machinery involves: 
For foreign policy and international communications: 

Department of State. 
U.S. Information Agency. 
Telecommunications Coordinating Committee. 
For domestic communications: 
Federal Communications Commission. 
Office of Civil and Defense Mobilization. 
Telecommunications Advisory Board. 
Telecommunications Planning Committee. 
Interdepartment Radio Advisory Committee. 
For space research and operations: 
National Aeronautics and Space Administration. 
Department of Defense: 
Army. 
Navy. 
Air Force. 
Advanced Projects Research Agency. 
Defense Communications Agency. 
For executive coordination: 
Bureau of the Budget. 
National Security Council. 
National Aeronautics and Space Council (currently dormant). 
Federal Council for Science and Technology. 
Aeronautics and Astronautics Coordinating Board. 


For legislation: U.S. Congress and its various committees having 
jurisdiction. 
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XIII. ISSUES CONFRONTING THE CONGRESS 


From its initial study and deliberations on the unfolding significance 
of developments in outer space, the Congress of the United States 
clearly recognized that this new entity in human affairs had a unique 
potential for peaceful application that transcends purely national 
boundaries... The vigorous statements of policy and purpose of the 
National Aeronautics and Space Act of 1958 embodied in the intro- 
ductory passages of the act have laid the groundwork for both a do- 
mestic program of research and an international program involving 
the cooperation of other nations. 

Telecommunications is a vitally important ingredient of space ac- 
tivity, and represents the only means by which data from experiments 
in progress can be recorded on the ground. Moreover, the radio 
techniques and the space technology involved now show promise of 
being combined to form space relay stations that would afford an 
enhanced mode of communication between peoples and continents, 
including multiple channels of voice transmissions, and television. 

The single immediate issue that will face the 87th Congress con- 
cerns ratification by the Senate of a multilateral treaty with 101 
nations, including the Soviet Union, based on agreements recently 
negotiated at Geneva under auspices of the International Telecom- 
munication Union to allocate frequencies, amongst other services, for 
the first time to Earth-space transmissions. After many delays in 
receiving the official documents from Geneva, the treaty was submitted 
by the President for advice and consent of the Senate on June 9, 1960. 
If ratified, the treaty will go into effect on May 1, 1961. 

Other emerging issues may best be phrased in the following 
questions: 

(a) Is the current program of the National Aeronautics and 
Space Administration in the field of communication satellites, 
being pursued with the vigor and emphasis that this form of 
global communications appears to promise? Is cooperation 
adequately developed between DOD and NASA concerning their 
respective programs? ‘ 

(b) Have the Department of State and NASA jointly examined 
the implications of such space relays insofar as the potential 
exists to assist the technologically less well developed countries 
of the world? 

(c) While agencies having jurisdiction over planning for the 
1963 Extraordinary Administrative Radio Conference have been 
prompt in the advance preparations for this session, is the mechan- 
ism for coordination adequate? Have the agencies provided 
within their budgets sufficient personnel and funds to prepare for 
this forthcoming meeting? 

(d) Are steps being taken to solicit the cooperation and support 
of other nations of the world in setting aside wider bands in the 
radio spectrum for space service, in the face of unremitting pres- 
sures for spectrum occupancy? 
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(e) What domestic policies have been developed in setting a 
frame of reference for communication on a broad base that will 
serve as guidance to the Federal Communications Commission 
and the Office of Civil and Defense Mobilization (which will ulti- 
mately be faced with licensing private applicants or assigning 
frequencies to Federal applicants for space telecommunications) ? 
Is the statutory basis for such planning adequate? 

(f) What new problems will arise once space research develops 
to the point of operational use, insofar as jurisdiction of various 
Pedeeuh exmncite is concerned? 

(g) What is the role of private enterprise and what problems 
will arise concerning joint industry-Government programs involv- 
ing vehicles, operations and uses of outer space for radio and 
television relay? 

(hk) To what extent should U.S. common carriers be free to 
enter into cooperative agreements with other nations on space 
relays, following established patterns with long-distance radio 
and submarine cables? 











XIV. COMMITTEE STAFF CONCLUSIONS 


1. Reliable communication between space vehicles and ground 
stations is critically necessary to the success of exploration and use 
of outer space. 

2. Protection against harmful interference appears best guaranteed 
by existing processes of administrative control over the radio spectrum 
through the international allocation and domestic assignment of 
frequencies. 

3. Most authorities state that under current technology, the only 
positive assurance of immediate progress in space research lies in the 
allocation of exclusive, unshared radio channels for Earth-space service 
and for radio astronomy observations. 

4. Steps taken through the International Telecommunication Union 
at its 1959 Administrative Radio Conference represent an important 
first step toward this goal. 

5. Rapid advancements in space research point to very early 
practical applications in the form of artificial satellites for global com- 
munication, devices to improve weather forecasting through observa- 
tion of meterological factors, for navigation and for surveillance. By 
virtue of the technology involved, virtually all of these services require 
wide bands of frequencies in order that they may transmit or relay to 
the ground messages, speech, facsimile or televisual images. 

6. Space relay stations appear to hold unusual promise for reliable 
long-distance communication, thus to supplement existing long-dis- 
tance radio circuits that are disrupted by sun spots and submarine 
cables which are vulnerable to cutting by fishing trawlers. Moreover, 
studies indicate that space relay stations will be economically com- 
petitive. 

7. In the use of artificial satellites for space relays, the case for 
exclusive frequencies without sharing is more controversial, and author- 
ities do not agree on the degree of channel sharing possible without 
mutual interference. While sharing provides one means of accom- 
modating all applicants for radio spectrum, the potential of space 
relays could conceivably be inhibited by premature assignment to 
other services of channels most suitable for space use. Immediate 
research is needed to resolve this problem. 

8. The implications of the recent FCC decisions on availability of 
frequencies for space telecommunications should be immediately 
examined. 

9. The study and development of communication satellites would 
not only serve to meet the increasing demand for oversea traffic and 
to provide an important redundancy of standby circuits U.S. military 
lines required for its oversea commitments, but might also serve to 
foster the technological growth of those new nations whose need for 
both domestic and international communication is unprecedented. 

10. Thus, both to improve the protection of space experiments 
against harmful interference and to provide wider bands for practi- 
cable application, leadership should be exercised by the United States 
in negotiating additional frequency channels for space service at the 
ome ame Administrative Radio Conference of the ITU proposed 
or 1963. 

11. The Department of State, the Federal Communications Com- 
mission, and the Interdepartment Radio Advisory Committee are to 
be commended for their prompt response in planning for this 1963 
session. 
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12. It is apparent, however, that negotiations for additional space 
frequencies will require the utmost skill and advance preparation. 
In the first instance, the radio spectrum is already congested and 
demands for additional service continue to rise. In the face of 

unremitting and competing pressures for spectrum occupancy, it will 

be necessary that the United States establish a strong position based 

on: 

(a) Explicit technical information demonstrating the particular 
suitability of those frequencies and bandwidths to be proposed 
and feasibility of channel sharing. 

(b) The benefit of space service to all nations of the world. 

13. At the present time, the United States is not prepared to recom- 
mend such frequencies or bandwidths. Moreover, communication 
satellites using active rather than passive elements appear to hold the 
greatest promise and virtually no research has been undertaken by 
the NASA with this objective in mind. The Department of Defense, 
through Project ADVENT, is investigating such systems; but it is 
not clear to what extent such information can be employed by NASA 
to prevent needless duplication or how much cooperation there will 
be between these agencies in jointly planning programs to assure 
achievement of goals promptly, effectively, and economically. The 
existing program of research should be reviewed and possibly accel- 
erated in order that such results become available—at least by the 
end of 1962—so that through its normal diplomatic channels, the 
United States will be in a position to inform and solicit support from 
other nations. Such a step is particularly vital, considering the 
possible opposition by the Soviet bloc which, because of its control 
over a large continental mass, may be able to exert control over radio 
frequencies domestically adequate for its space operations and thus 
not require international agreement for space service to the same 
extent that it is needed by the United States. 

14. The general problem of worldwide communications involves a 
complex and interrelated set of economic and political as well as tech- 
nical considerations. Thus, any plans for such an important step as 
space service requires reevaluation of broad national policies in the 
field of communications. At the present time, such policies do not 
— clearly defined. Moreover, the mechanism for establishing 
policy is unclear. 

15. The most careful and comprehensive study should be under- 
taken by the Executive Branch without delay to examine elements of 
public policy concerned with communications, specifically as related 
to— 

(a) The identification of central Federal authority for com- 
munication policy. 

(b) The evaluation of such policies in the context of space 
telecommunications. 

(c) The implications with regard to traditional U.S. practice, 
wherein private commercial interests rather than the Federal 
Government are responsible for both domestic and oversea 
communications. 

(d) The mechanism of coordination between those agencies 
concerned, particularly the Department of State, NASA, DOD, 
FCC, OCDM and the Bureau of the Budget, insofar as these 
various ramifications are concerned. 

(e) The need for determining the responsibility of NASA for 
operations in space as differentiated from research. 
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Texts or LetrerRsS RECEIVED BY THE CHAIRMAN, SENATOR LYNDON B. JOHNSON, 
IN Response TO His Inquiries or ApriL 25-27, 1960, To INTERESTED Gov- 
ERNMENT AGENCIES 


NATIONAL AERONAUTICS AND Space ADMINISTRATION, 
OFFICE OF THE ADMINISTRATOR, 
Washington, D.C., July 12, 1960. 
Hon. Lynpon B. JoHNSON, 
Chairman, Committee on Aeronautical and Space Sciences, 
U.S. Senate, Washington, D.C. 


Dear Mr. CHarrMan: Referring again to your letter of April 27, 1960, in 
which you requested certain observations, together with answers to several ques- 
tions pertaining to ‘Radio Frequency Control in Space Telecommunications,”’ 
the accompanying document is herewith transmitted in response to the questions, 

This document also represents the thinking of this Administration regarding 
the overall problems involved in space telecommunications. Comments relating 
more directly to the subject of the use of satellites for worldwide communications 
are contained in answer to question 11. 

I sincerely hope our response to your questions will be of help to your committee 
in its analysis of this very important subject. 

Sincerely yours, 
James P. GLEAsoN, 
Assistant Administrator for Congressional Relations. 

Question 1. In general, what do you visualize as the implications of space tele- 
communications for NASA? What are your areas of responsibility in this regard? 

Answer 1. Within the broad scope of space telecommunications the provision 
for and allocation of sufficient bands of frequencies for both today’s and eventual 
usage will influence and to a degree guide the progress and outcome of space 
activities. This requires that sufficient and ere bands of frequencies be 
established for space use on an international basis. It is further required that 
sound management both nationally and internationally be exercised over the 
utilization of this world resource. 

Under the provisions of the National Aeronautics and Space Act of 1958 
(Public Law 85-568) NASA is charged with conducting a program of research 
and development to exploit space for peaceful purposes for the benefit of all 
mankind. This responsibility of NASA requires that it take a positive national 
and international role in proposing and securing frequencies for space activities. 
The Space Act also provides for NASA to establish international programs of 
cooperation in work related to space activities. 

Space telecommunications implies, as far as NASA is concerned, the determi- 
nation of optimum frequencies and bandwidths as well as the proper management 
and scheduling of their utilizations—one element of programs of an international 
nature where a lead role must be taken by NASA. 

Question 2. In light of the 10-year program which you recently disclosed for 
space exploration, can you identify the expected radio spectrum requirements for 
each sector of the program? More specifically, what are your immediate needs 
for frequencies? 

Answer 2. (1) NASA’s 10-year program touched on many elements of research. 
These are covered by the broad generalizations: 

(a) Research activities in a space environment. 
Space-based operational systems affecting the Nation’s economy. 
c) Supporting laboratory research. 

(2) Our immediate needs for frequencies are satisfied by using the International 
Space Research Bands as set up by the ITU in Geneva, 1959. Additional special 
frequencies for telemetering, command, guidance, etc., are secured through the 
usual IRAC processes. (Further discussion of our immediate needs follows in 
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answers to other questions. The chart, ““NASA’s Proposed Uses for the ITU 
Space and Earth Space Bands,’’! indicates our present intentions.) 

Question 3. What are your long-term needs? 

Answer 3. NASA’s long-term needs will be only partly satisfied by the present 
ITU Space Research Frequencies. Within 3 to 4 years we will saturate the 136- 
137 Mc/s Minitrack band, with tracking signals and telemetering from earth satel- 
lites. Scheduled uses of the 1700-1710 Me/s band also indicate difficulties ahead. 
(However, it is felt that some expansion of this band, in the United States, will 
be permitted by IRAC.) Certain projects to come will need wide bands of fre- 
quencies. These are indicated in the included charts, ‘‘Generalizations Regard- 
ing Frequency Selection and Bandwidth for Space and Earth Space Services.’’ ? 

Question 4. In what manner does NASA coordinate with others in determining 
frequency requirements and requesting assignments so as to utilize the spectrum 
most effectively? 

Answer 4. NASA participates actively in the meetings of the Inter-Department 
Radio Advisory Committee (IRAC) and its subcommittees. NASA’s frequency 
requests are considered in the same manner as the requests from any other Govern- 
ment agency. 

Typically, the payload project managers contact NASA’s allocations experts 
stating their requirements in regards to the frequency area desired. A study of 
the allocations tables is then made, noting the present occupancy of the desired 
area and the possibilities of interference oa or to the project. An exact fre- 
quency is selected and the other users in the frequency area concerned are con- 
tacted to make NASA’s proposed use known to them. They, in turn, weigh the 
interference possibilities, putting special emphasis on the protection they must 

ive to the experiment. hey may suggest slight changes in NASA’s selection. 

hen all have agreed, that is, “coordinated” the frequency, it is proposed to the 

Frequency Assignment Subcommittee of IRAC. Authorization is then made 
official for the length of time required. ; 

Question 5. Do you anticipate that NASA will encounter any problems due 
to a “shortage” of radio spectrum for projected space projects? 

Answer 5. Certainly, NASA will encounter the usual problems in connection 
with the crowding and high occupancy of the radio spectrum. The small space 
research bands allocated in the Geneva ITU Conference, however, will be utilized 
to capacity, and will give us some of the basic research frequencies needed. 

A launching operation uses up to 25 different frequencies for various purposes, 
such as command, guidance, tracking, telemetering, range safety, impact predic- 
tion, microwave links, etc., etc. Each stage of a multistage vehicle has its 
transmitters and receivers. However, many of these frequencies can be used over 
and over—a project ties up the frequencies for but a few days of checkout and 
firing. Then another project can use them. A busy launching center, such as 
the Cape, because of various parallel projects, needs several “‘sets’’ of frequencies. 

Thus we may say that during this research phase of space operations, normal 
IRAC procedures will supply NASA with enough frequencies. Later, when wide 
bands such as for a Weather Bureau meteorological satellite or for a commercial 
communications satellite become necessary, then the proposed 1963 ITU Con- 
ference should find and clear the bands needed, 

Question 6. What frequencies do you plan to use in relationship to those set 
aside at the recent Geneva Administrative Radio Conference of the International 
Telecommunications Union? More specifically, NASA’s justification book, page 
422, states that the three planned deep-space tracking stations are programed 
for reception on one frequency (960 megacycles) and that it is necessary to increase 
this capability to 136, 183.6, 378, and 225-260 megacycles. Pages 84-85 and 
149-223 of Dr. Wenk’s report indicate that only two of the above frequencies 
(136 and 183.6 megacycles) were agreed upon by the Administrative Radio 
Conference of the International Telecommunications Union to be utilized for 
space purposes. What will NASA do about this if the ITU agreements become 
a treaty? Will NASA have to abandon the frequencies not specified for space 
use? Will this require a redesign of the tracking equipment? Will any money 
be lost as a result of this? 

Answer 6. (1) NASA expects to use the Geneva ITU assignments rather 
extensively; in general as follows: 

(a) The Geneva space research frequencies in the 10, 20, and 40 Me/s 
band will be used for ionospheric research. Typical is payload 8-45 (now 
being assembled), ‘“The Ionospheric Research Beacon.”’ This will transmit 


1 This chart appears on p, 29, 
2 This chart appears on p, 28, 
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on six frequencies, all related to a precision crystal oscillator. These are at 
20, 40, 41, 108, 360, and 960 Me/s. Some are “ITU” frequencies, others 
cleared by means of IRAC processes. 

(b) The ITU band, 136-137 Me/s, is being implemented now as our 
principal tracking band for earth satellites. Those launched after December 
1, 1960, will use this band for both Minitrack and telemetering. The lessons 
learned during the IGY using 108 Mc/s have been applied to give us improved 
tracking ability in the new 136 Mc/s band. Six of these improved Minitrack 
stations are on U.S. territory and eight on foreign lands; all are NASA 
supervised and contract operated. At the date of this writing, 21 frequencies 
within this 136-137 Mc/s have been assigned to payloads. More will follow. 

(c) The ITU 400-401 Me/s band. No assignments have been made in 
this band, as yet, but discussions are underway regarding use of the band 
for meteorological satellites and for deep-space probes. Similar frequencies 
have been used successfully with Pioneer V. (At this writing it is over 
12 million miles away, and is still being interrogated successfully, although 
the higher power payload transmitter has not been operated since May 18, 
1960, due to power supply troubles.) 

(d) 1,427-1,429 Me/s. NASA is negotiating with the U.S. military for 
permission to increase this band to 1,427-1,435 Me/s, in the United States 
and Possessions. It would then become a very good secondary frequency 
for moon-distance type probes for use with very large antennas on earth, 
and wide-band information from the probe. 

(e) 1,700-1,710 Me/s. Our first use of this band will be with the NIMBUS 
meteorology research satellites, using the full 10 Me/s bandwidth. (Other 
payloads can also use the band on a time-sharing basis.) 

(f) 2,290-2,300 Me/s. We plan to use this band as the primary TM and 
tracking frequency for deep-space work, starting very soon. Frequencies of 
this order will permit a near maximum useful gain with our present 85-foot 
antennas. 

(g) 8,400-8,500 Me/s. This band becomes useful for an active com- 
munications satellite, due to its 100 Mc/s bandwidth, or for a synchronous 

_orbit astronomical telescope where real-time observations are to be made 
and the wide bandwidth is needed. 

(h) The higher bands, 15,150—15,250 and 31,500—31,800 Me/s, are ‘‘future.” 
Their earth-space usefulness is limited due to atmospheric absorption of 
frequencies of this order. They would be fine for space-to-space type work, 
or could be used for atmospheric absorption measurements. There is no 
immediate planned use because of the lack of “hardware” for these areas. 
For reentry telemetering, 31,500 is good and may be utilized in the future. 

(t) Regarding the other ITU bands, the “Russian” 183.1-184.1 Me/s is 
useless in the United States as this frequency is within the TV channel 8. 
The “British” 5,250—5,255 Mc/s is used extensively by the United States for 
high-power radar, and consequently is useless for our space research. There 
is no planned use for either of these bands, other than possible monitoring 
of the 183.1-184.1 Me/s area to observe the Russian space activities. 

(2) The other parts of the sixth question note NASA’s request to increase the 


capability of the deep-space tracking stations by adding other bands, some not 
in the ITU agreements, and the effect on NASA if the ITU agreements become a 
treaty. 





(a) First we must make a general comment. There is no requirement in 
the agreements made in the Geneva ITU Conference making it mandatory 
to conduct all space research within the confines of the international space 
research bands. Experiments requiring international cooperation in a broad 
sense should use these bands; conversely, there are projects which are of 
academic interest only to other countries so the international space bands 
should not be cluttered with them. Then, too, certain projects should keep 
their frequencies secret as long as possible. 

(b) Frequencies used as part of the launch operation, such as the 225-260 
Me/s area, do not need such international clearance. They are local in use 
and serve but a few minutes at the actual launch on early stages of the 
booster and in connection with the injection into orbit. 

(c) The 960-megacycle frequency mentioned was in use before the Geneva 
ITU Conference. It is still useful to us and will be employed for several 
operations over the next few years. However, the TACAN service just 
above and microwave circuits just below prevent any expansion of our use; 
that is, but one narrow channel is available. Consequently, NASA will 
conduct later more elaborate deep-space experiments in the 2,290 Mc/s area, 
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where greater bandwidth is available. It is now planned to change the 
a _ probe frequency antenna to a primary frequency of 2,290-2,300 
y mid-1 : 

(d) The 136-megacycle requirement is obvious. As mentioned earlier, 
this band is being implemented to be our principal satellite tracking band. 
The Saeenees stations can assist when they have the reception capability 
requested. 

(e) Finally, we hope that the ITU agreements do become a treaty as this 
would lead to worldwide protection on these space research frequencies. 
However, basic ITU agreements also permit experimental use of any fre- 
queney on a noninterference basis with the established user. Therefore, as 
interference possibilities from a satellite or probe to an earth service are so 
small, we may select and use any frequency in the spectrum that best suits 
our purpose and is within our equipment capabilities. NASA will not 
have to abandon any of its presently used frequencies; present equipment 
will still serve; there will be no money lost. We are leaving the old IGY 
108 Me/s area as we have outgrown it—there isn’t enough bandwidth avail- 
able for the many coming research projects. Likewise, improved tracking 
eauipment (now being installed) has become a necessity—our change from 
108 to the ITU 136-137 Mc/s band is both convenient and opportune. Also, 
antenna and antenna feed improvements will permit us to abandon the too- 
narrow 960 Mc/s area for the wider band at 2,290-2,300 Me/s. A bonus here 
is the higher gain we will realize from our existing big-dish antennas with 
this change to higher frequencies. 

Question 7. What role will NASA play in planning for the fortheoming Extraor- 
dinary Administrative Radio Conference of the International Telecommunica- 
tion Union to be devoted to review of recent allocations for space telecom- 
munications? 

Answer 7. NASA will actively participate in the ITIRAC meetings preparatory 
to the coming ITU Conference, as well as contribute to the study groups of the 
CCIR in their advance work for the same Conference. (NASA “‘chairs’’ the 
U.8.-CCIR Study Group IV which has to do with space telecommunications and 
is otherwise well represented in this group.) 

We feel that this 1963 ITU Space Telecommunications Conference will review 
the use given to the research allocations of the Geneva ITU Conference, will 
renew most of them, and must also consider new wide bands of frequencies for 
“service’’-type space vehicles such as Communications Satellites, Meteorological 
Satellites, and TV Probes such as would be used for Moon exploration. 

Question 8. What are your plans for the construction of additional facilities 
for communication with the growing number of satellites and space probes? 
More specifically, will there be adequate facilities for retrieving data from the 
multiplicity of satellite and space probes that NASA is planning for the future? In 
view of the importance of antenna size, are the 85-foot antennas of the deep-space 
net (at Goldstone, Woomera, and South Africa) sufficiently large for tracking and 
receiving data from future deep-space probes? What are the chances that NASA 
might have to build antennas of its own of the size of say, the Jodrell Bank or 
Sugar Grove radiotelescopes? 

Answer 8. Additional equipment will be installed at a number of sites in fiscal 
year 1961 and fiscal year 1962 to increase our capability of communicating with 
and recording telemetry data from planned satellites and space probes. 

(1) Satellite facilities —The additional capability intended for satellite use will 
be primarily located at the present Minitrack sites. This will consist of updated 
and more versatile receiving and recording equipment and improved antennas. 
All Minitrack sites will be equipped for operation in the new 136-137 MC space 
research band assigned by the ecu ITU Conference. This will be the “‘work- 
horse’’ band for scientific satellite operations. These will be operated in two addi- 
tional Geneva Conference Space Research bands; 400-401 MC and 1700-1710 MC. 
These frequencies will be used for such payloads as the advanced meteorological 
and the orbiting astronomical observatory satellites in order to take advantage 
of the additional bandwidth available and to prevent overcrowding the 136 MC 
band. High-gain antennas are required in order to achieve sufficient sensitivity 
to record the wider bandwidth transmissions of these loads. The above 
described facilities, augmented on occasion by applicable DOD apparatus at cer- 
tain locations will provide sufficient communications capability to handle scientific 
satellite requirements for the next several years. 

(2) Lunar and planetary facilities—-The communications capability of the 85- 
foot antennas in California, Australia, and South Africa will be greatly increased 
by use of techniques and equipment described in the following paragraphs. With 
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the described changes, these antennas will adequately cover our deep space com- 
munications requirements for the next few years. However, because of the even 
greater requirements of foreseeable projects and the long leadtime of major 
construction items, funding of a larger (150 to 250 feet) antenna suitable for use 
at 2300 MC is ineluded in a tentative fiscal year 1962 budget. 

It should be realized when considering facilities for deep space communications 
that the size of an antenna is not the primary measure of its effectiveness. Of 
equal importance are the accuracy of the antenna’s surface and the antenna’s 
susceptibility to extraneous noise interference. These two considerations are 
major factors in determining the desirable size and operating frequency of an 
antenna. Three changes which are due to take place during the next 2 to 3 years 
will increase the space communications range and/or the rate of information flow 
manifold. These changes relative to Pioneer V operation are as follows: 

(a) Lunar vehicles launched in 1961 and subsequent space probes will 
carry antennas which concentrate energy toward the earth rather than 
using the present omnidirectional vehicle antennas which spread energy 
wastefully over large portions of the Universe. The use of such “directional’’ 
antennas will greatly increase the effective transmitter power. 

(b) NASA’s 85-foot diameter antennas are of high enough quality to be 
used effectively at frequencies well above 2000 MC. The operating frequency 
of the space communications system will be changed from the 378 MC Pioneer 
V frequency to an interim 960 MC, then ultimately to the 2300 MC band 
ussigned by the Geneva ITU conference. This change will provide improve- 
ment in three important ways: First, the frequency band will receive a degree 
of international protection from manmade noise. Second, the frequency 
change from 378 to 2300 MC will reduce cosmic noise by 95 percent. Third, 
the use of higher frequencies will increase the realizable gain of directional 
vehicle antennas such as discussed in item (a). 

(c) The use of new low-noise receivers (parametric and maser amplifiers) 
presently being developed will all but eliminate this additional noise source. 

The changes outlined above will result in a greatly increased communications 
ability. It should be noted, however, that the change to the new operating 
frequency of 2300 MC will eliminate the 250-foot diameter British antenna as an 
effective tool, since its surface was not designed to provide proper focusing of the 
energy at such high frequencies. Planning does not call for its use after the final 
frequency change. The proposed NASA 150-foot to 250-foot antenna, in addition 
to having an area more than four times as great as that of the present 85-foot 
antennas, will have an increased surface accuracy to operate effectively at 2300 MC. 

We are presently investigating the possibility of augmenting the large NASA 
antenna with occasional use of the Navy’s 600-foot antenna in West Virginia 
and the Australian 210-foot antenna. In addition, a research program is being 
inaugurated at one of the laboratories directed toward determining the basic 
factors limiting to effective antenna size. It is anticipated that this study will 
eventually result in determining new design techniques which will make it pdssible 
for even larger antennas to be built at proportionately lower cost. 

In summary, it is felt that NASA’s space communications programs will 
provide the necessary facilities developments as needed. 

Question 9. In what manner does NASA coordinate with other agencies re- 
garding planning and operating equipment and facilities to prevent unnecessary 
duplication? 

Answer 9. The major agencies of the U.S. Government having facilities usable 
in the space programs have been the Department of Defense—Army, Navy, 
and Air Force—who have missile ranges, launch sites, military satellite systems 
and defense systems. Coordination and planning in the NASA use of DOD 
facilities has been by coordination between research centers of NASA and the 
missile ranges, and coordination between the NASA staff and DOD. This 
coordination has been in two forms. On a program basis, handled through the 
NASA-DOD Ground Space Flight Facilities Board and coordinated on individual 
project requirements. Some specific examples of this type of coordination plan- 
ning and operating areas are as follows: 

(a) The joint NASA/DOD study of tracking and data acquisition made in 
early 1959. Agreement reached on a general purpose worldwide network. 
NASA is responsible for: the Earth Orbit Net, including Minitrack and Baker- 
Nunn installations; the Deep Space Net; the Mercury Net; and a continuation 
and expansion of the Vanguard data reception center (now called Space Com- 
munications Center—Spaceconn) and the Vanguard analysis center (now the 
NASA Computing Center). 
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(b) NASA makes use of DOD ranges and facilities for satellite and space probe 
launchings. 

(c) DOD is giving extensive support to Project Mercury. 

(d) The Minitrack Network and the Baker-Nunn optical net give support to 
DOD space vehicles. Typical are Score, Transit, and Courier. These nets 
supply DOD’s “‘Spacetrack”’ with tracking data. 

requency selection and frequency use coordination has been by means of 
IRAC. The policy and emergency aspects of frequency usage also have been 
coordinated and discussed in the TPC. 

Question 10. Have you encountered any radio interference with space experi- 
ments? If so, to whom have complaints been registered, and what corrective 
action is suggested or planned? 

Answer 10. As the frequencies we have used to date were carefully selected and 
cleared through the IRAC process, we have had a minimum of interference. 

(a) The old 108 Me/s Minitrack band, at certain locations, has had trouble 
from nearby, tall antenna, high powered FM broadcast transmitters. (The 
change to 136 Me/s will cure this.) 

(b) Manchester, England (the Jodrell Bank antenna) received some inter- 
ference to the Pioneer V signals early in April 1960. Quoting from their 
report, ‘‘Thus far the source of the interfering signal has not been located 
but the voice modulation in an American southern accent points to U.S. air- 
craft control operations.’”’ With this “southern accent’’ clue we requested 
the U.S. Air Force to check their European operations, asking that protection 
be given to Pioneer V’s frequency. The interference stopped immediately. 

Question 11. Do you feel that present international groups are adequate to 
handle future space telecommunications problems, or do you think that a new 
and perhaps more authoritative international group should be established spe- 
cifically for space communications? What would be your answer to this ques- 
tion, for example, with reference to the operation of a worldwide communications 
satellite system? 

Answer 11. There exists no clear delineation between the radio spectrum used 
for various earth purposes and the spectrum used for space purposes. The inter- 
relationships that necessarily exist in the sharing of the electromagnetic spec- 
trum among the various world uses and space uses, and the management of the 
spectrum indicates that it should be carried out at the international level by a 
single body. The factors which motivated the various nations of the world to 
form the ITU to conserve this resource for earth use apply equally to earth- 
space, space-space, and space-earth use. The framework exists within the ITU 
to discharge the function with respect to space use of frequencies. Since only 
the United States and Russia have been space users of frequencies and probably 
due to the high cost will continue to be the predominant users in this area in the 
immediate future, a positive role should be taken by the United States in helping 
the ITU discharge this duty with respect to space communication. 

An “operating worldwide communications satellite system is probably one of 
the first areas in which a practical use may be made of satellites. This practical 
use may be in either the form of active or passive communication relays for 
intercontinental or international communications. These communications would 
be in the form of televisual programs, voice communications, or printed mes- 
sages. Since communications transcend national boundaries, the exploitation of 
satellites for peaceful communications will require the closest possible active 
cooperative effort by United States and foreign powers. This cooperative effort 
will probably be greatest in the areas of ground terminals, the design and develop- 
ment of equipment, and frequency allocation and management. NASA’s role 
in this field, I feel, will be under the mission assigned to the agency by the National 
Space Act, to take a positive lead in the establishment and conduct of a research 
and development program in the area of space telecommunication. The opera- 
tion of a worldwide system of communications will probably require legislation 
to permit the development, establishment, and operation of the system, beyond 
that considered in the ITU. 


FEDERAL CoMMUNICATIONS CoMMISSION, 


Washington, D.C., June 29, 1960, 
Hon. Lynnon B. JoHNSON, 


U.S. Senate, Washington, D.C. 


Dear SENATOR JOHNSON: This is with further reference to your letter of April 
25, 1960, wherein you requested the Commission’s general views relative to space 
communications and posed 12 questions on that subject. 
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It should be noted that the report entitled ‘“Radio Frequency Control in Space 
Telecommunications” enclosed with your letter is, in large part, a compilation 
of material with which the Commission was directly concerned. For example, 
the Commission played a major role in the preparation of the U.S. position rela- 
tive to space communications which was introduced at the International Tele- 
communication Union (ITU) Administrative Radio Conference recently con- 
cluded at Geneva, Switzerland. The latter point is evinced by the Commission’s 
Sixteenth Notice of Inquiry in Docket No. 12263 adopted on January 7, 1959, 
wherein public comment was solicited on the Commission’s ‘‘space’’ proposals. 

By way of general comments on space communications, attention is invited 
to the fact that only 3 of the approximately 90 members of the ITU represented 
at the Geneva Conference had specific proposals dealing with allocations for a 
space service: the United States, United Kingdom, and the U.S.8.R. It is inter- 
esting to note that only the United States had presented “space’’ proposals to 
the ITU prior to the Conference and that extremely modest requests for space 
allocations were made by the U.S.S.R and the United Kingdom after the Confer- 
ence began. The U.S.S.R. proposed very narrow bands at 40 megacycles and 
at 184 megacycles while the United Kingdom proposed only the 5250-5255 
megacycle band. Of the 13 bands adopted by the Conference wherein space 
communications will be permitted, 10 are the direct result of proposals made by 
the United States. 

The U.S. proposal to the Conference recommended that all space bands be 
adopted on a worldwide basis and that in each case the space service be the 
primary service in the band, i.e., protected from harmful interference from any 
other service to which the same band might also be allocated. The Conference, 
while sympathetic to the need for space allocation, was loath to specify any bands 
wherein space communications would have primary status. The reason for this 
is quite simple. The space proposals made by the United States had to fit two 
criteria insofar as this country was concerned: (1) the individual band selected 
had to be one offering reasonable promise of usefulness to the space service from 
the standpoint of propagation, and (2) the individual band had to be one from 
which other services could be vacated without paying a prohibitively high cost in 
loss of service or in loss of equipment. Unfortunately, bands which were rather 
lightly used in this country were too frequently very heavily used in other coun- 
tries and they could not or would not jeopardize their own existing or planned 
operations in favor of a service in which they had little more than an academic 
interest. 

In light of the above, the Commission can only conclude that there is virtually 
no possibility of clearing, at this time, any wide bands of frequencies for inter- 
national use that would be recognized internationally if operations therein were to 
cause or receive harmful interference involving the radio stations of other countries. 

On May 18, 1960, the Commission took two actions designed to keep itself 
advised on the subject of non-Government space communication requirements. 
The information gathered therein will also aid in developing a U.S. position for 
future international conferences and meetings dealing with the frequency aspects 
of space communication. An Order was adopted reopening the record in Docket 
No. 11866 for a period of approximately 60 days for the express purpose of obtain- 
ing public comments on the presently Sean space communication requirements. 


Simultaneously, a Notice of Inquiry was adopted in Docket No. 13522 instituting 
an inquiry into the requirements of space communication for the foreseeable 
future. opies of the above-mentioned actions are attached for your information. 
Also attached hereto are answers to the 12 questions addressed to the Com- 
mission in your letter of April 25, 1960. If you have additional questions on this 
subject we will be happy to answer them. 
By direction of the C 


ommission: 
FrepERIcK W. Forp, Chairman. 


ENCLosuRE I 


Question 1. In general, what do you visualize as the implications of space 
telongeseerenticen for the FCC? What are your areas of responsibility in this 
regard? 

Answer. The implications of space telecommunications are many and varied. 

(a) The “‘line-of-sight”’ propagation characteristics of frequencies in the 
VHF spectrum and upward take on a new meaning in the space age. The 
“line-of-sight” from a space vehicle can embrace an entire hemisphere at 
any given instant. -In the case of a vehicle orbiting the earth, the line-of- 
sight path will encompass the entire globe within a relatively short time. 
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This means that the international coordination normally reserved for lower 
order frequencies will probably have to be extended upward to include all 
bands allocated to space communications. 

(b) If the benefits to be derived from active relay satellites are to be 
reasonably commensurate with the costs involved, the volume of information 
to be relayed will necessarily be enormous. The bandwidths made available 
for each such relay must therefore be many times wider than those provided 
for conventional communication systems. 

(c) Because of the volume of information, or communications traffic, to 
be handled by any given relay, it is conceivable that that volume could be 
achieved only by the pooling of traffic from several sources. In other words, 
it may require the total output of our international common carriers, the 
international traffic of a number of Government agencies, or even a combina- 
tion of the two. 

(d) One of the most serious problems confronting the Administrative 
Radio Conference, Geneva (1959), was the ever-worsening congestion problem 
in that portion of the high frequency spectrum between 4 and 27.5 mega- 
cycles, wherein the bulk of today’s long-distance communications take place. 
One of the primary benefits accruing to those countries participating in a 
space communication program would be the relief of that congestion insofar 
as their international communication needs were concerned. 

The Communications Act of 1934, as amended, among other things, charges 
the Commission with the responsibility to ““* * * make available, so far as 
possible, to all the people of the United States a rapid, efficient, nationwide, and 
worldwide wire and radio communication service.’’ Additionally, section 303(g) 
directs the Commission to “* * * study new uses for radio, provide for experi- 
mental uses of frequencies, and generally encourage the larger and more effective 
use of radio in the public interest.’”’ In the pursuit of these objectives, the Com- 
mission continuously evaluates the shifting needs of the many radio services 
through normal rulemaking procedures and statutory inquiries to ascertain public 
needs. It also collaborates closely with the OCDM at the national level and 
with the agencies of the International Telecommunication Union such as the 
CCIR, which has set up a special study group on space systems. In this manner 
new services as well as expanding needs of existing services can be catered to 
through the application of new techniques as the state of the art progresses. 
This process calls for frequent changes in the national table within the frame- 
work of the international allocation structure and the formulation of recom- 
mendations for necessary changes in the International Table of Frequency 
Allocations for consideration by international conferences to assure an equitable 
distribution of spectrum space between the many radio services. This process 
is as applicable to the matter of space communications as to any other new service. 

Question 2. What requests have you received for immediate assignment of 
radio frequencies in connection with space research or projected application of 
artificial satellites? 

Answer. An experimental station license has been granted for a long-distance 
UHF test circuit using a satellite as a passive reflector to determine the feasibility 
of extending existing communications facilities by this method. The same ex- 
perimental station has been authorized to provide a temporary means for tracking 
the Project Echo satellite. One other request in connection with space com- 
munications was received but was subsequently withdrawn. 

Question 3. What are your immediate plans for providing frequencies for such 
space telecommunications? 

Answer. At the present time there are no frequency bands allocated on an 
international basis to a space service per se, inasmuch as the International Table 
of Frequency Allocations now in force is that table adopted at Atlantic City in 
1947. The table adopted at the Administrative Radio Conference, Geneva 
(1959) will not come into force until May 1, 1961. In anticipation of that date, 
the Commission’s staff and the IRAC have completed a review of the national 
table in the light of the new international table in an effort to align the two as 
closely as practicable. Among the many changes considered necessary to the 
national table will be the provision for the 13 relatively narrow bands which the 
Conference, at the urging of the United States, made available for space research. 
Present planning calls for those bands to be available to both Government and 
non-Government users. Unfortunately, however, the treaty growing out of the 
Geneva (1959) Conference has not yet been ratified by the United States so that 
any Commission proposal to amend its rules in accordance with the Administra- 
tive Procedures Ket. to provide for space communications in its table of fre- 
quency allocations, would necessarily be contingent upon ratification of the 
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treaty. This situation imposes some degree of limitation upon Government 
space research inasmuch as some of the frequencies involved are available only 
to non-Government licensees under the national table now in force. 

Question 4. What are your long-term plans? 

Answer. The Administrative Radio Conference, Geneva (1959), operating on 
the premise that too little was known at that time about the actual needs of a 
full-blown space communications system to warrant extensive allocations, limited 
the use of the above-mentioned 13 bands to research purposes. However, in 
recognition of the possible need for additional frequencies for space, prior to the 
convening of the next Administrative Radio Conference, the Conference adopted 
Recommendation No. 35! tentatively scheduling an Extraordinary Administrative 
Radio Conference in 1963 to deal with the matter. The Commission is now 
initiating preparatory work for that Conference. For example, since today’s 
needs also have a bearing on long-range planning, the Commussion has adopted 
an order reopening the record in Docket No. 11866 for a period of approximately 
60 days for the express purpose of soliciting public comment on the now-known 
requirements for space communications (see annex 1 hereto). Docket No. 11866 
deals with the Commission’s statutory inquiry into the usage of frequencies above 
890 megacycles. The Commission has also instituted, in Doeket No. 13522, an 
inquiry into the future needs for space communication. (See annex 2hereto.) It 
is anticipated that the inquiry will continue to run until the date of convening 
of the EARC in 1963. Additionally, since early 1959, the Commission’s staff has 
been engaged with the IRAC in a long-range planning program aimed at an im- 
proved frequency allocation pattern capable of implementation within the next 
10 to 15 years. It is expected that this long-range planning program will lead 
to the allocation of sufficient spectrum space, nationally and internationally, to 
meet the needs of all radio services, including the space and earth-space services 
and others that might develop during the course of the program. Among the 
factors yet to be determined are: 

(1) The nature and extent of space experimentation in progress or con- 
templated. 

(2) The various functions to be performed in the space and earth-space 
services; the frequency bands required for each; the degree of protection 
from harmful interference required for each; the point in time when the 
frequency band for each function will be required. 

(3) The feasibility of geographical or time-sharing of frequency bands 
between the space and earth-space services and other services. 

(4) The degree to which non-Government entities will participate in the 
launching of communication satellites. 

(5) The degree to which passive relay satellites can be used to minimize 
the amount of spectrum space which will otherwise be required for active 
relay satellites. 

(6) Methods by which non-Government entities can achieve access to 
active relay satellites launched by Government agencies. 

(7) Whether communications satellites, from the standpoint of economics, 
can compete successfully with tropospheric scatter, transoceanic cables, and 
other potentially high traffic capacity systems. 

Question 5. In what manner does the FCC coordinate frequency requests for 
Earth-Space service by Federal or non-Federal users of the spectrum, for maximum 
utilization of the radio spectrum, and how is coordination effected between FCC 
and IRAC reanrdins. peanamt and future needs for space telecommunications? 

Answer. As poin out in (2) above, there have been very few requests for 
frequencies filed with the Commission by non-Government entities for space 
purposes, either on an experimental or operational basis. Should there be other 
occasions to coordinate such a requirement with the IRAC it would be dealt 
with in accordance with existing procedures which have been used successfully 
for years in making assignments in bands which are shared jointly by Government 
and non-Government users. An assignment would be made in a manner designed 
to protect existing operations as well as the new operation from harmful inter- 
ference. Such assignments are provided for by the IRAC and a liaison repre- 
sentative of the FCC in joint session. 

Question 6. What mechanism does the FCC utilize to establish eligibility of 
spectrum users, to monitor spectrum to determine occupancy, and to foster 
prompt utilization of research as steps of spectrum conservation, and how are 
these administrative procedures to be applied to space needs? 


1 No, 36, as finally published. 
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Answer. Each of the many radio services administered by the Commission 
today is the outgrowth of an expression of need in the public interest. Some are 
the result of petitions presented to the Commission, others have come about 
through public hearings in proceedings instituted by the Commission on its own 
motion to determine the public need. In short, the eligibility criteria established 
in each service are the result of rulemaking proceedings conducted by the Com- 
mission. The licensing procedures used by the Commission are such that an 
applicant must meet the eligibility criteria in the rules governing the service in 
which he intends to operate. he FCC, through its Field Engineering and 
Monitoring Bureau, continuously monitors the radio spectrum to insure that 
stations are complying with national as well as international regulations. One of 
the primary byproducts of its enforcement program is spectrum occupancy datum 
which is forwarded to the Secretary General of the International Telecommunica- 
tion Union (ITU) for inclusion with material submitted by other administrations 
in a periodic publication of worldwide monitoring reports. Another mechanism 
by which the Commission keeps abreast of spectrum occupancy information is 
its machine record system. This information is limited however in that it per- 
tains only to Commission licensees. It has not yet been determined by the 
Commission whether separate space and earth-space radio services will be estab- 
lished or whether space communications will be administered by an existing service 
within the Commission’s rules. No administrative difficulty is anticipated in 
catering for space communications once the needs of such a service are known 
with some specificity. 

Question 7. More specifically, what steps are anticipated toward providing 
for future provisions of new or wider channels for space telecommunications, 
such as for active communications satellites? From what part of the spectrum 
will these bands be extracted? 

Answer. The Commission, in its various long-range planning programs and 
proceedings, is aware of the probable needs for large bandwidths by active relays 
and is planning accordingly. 

At this time it is impossible to anticipate how wide individual bands should be 
or from precisely what portion of the spectrum they should be taken for space. 
These are factors that must be determined in the overall public interest, taking 
into account the existing and expanding requirements of all radio services as well 
as the new space and earth-space services. 

Question 8. Do you anticipate any problems due to a “shortage” of radio 
spectrum for projected space use, and how do you think the Government should 
provide for these services? Should certain parts of the spectrum be set aside for 
these needs? If so, which? 

Answer. As stated in the answer to question 1, space communications introduce 
potential worldwide interference on frequencies where interference possibilities 
have never been more than a very limited local area problem in the past. While 
it may prove that there is no acute shortage of frequencies for space insofar as the 
United States is concerned, such a finding is of little value unless the bands are 
found to be available on a worldwide basis. Unfortunately, the number of 
countries that can afford to participate in a space communications program is 
undoubtedly very limited, or will be extremely limited in the developmental stages 
of such a program. Nonparticipating countries will naturally be very reluctant 
to jeopardize their existing services to provide for an as-yet-unproven service in 
which their interest is no more than academic. For this reason it is impossible to 
set aside specific bands now and claim any validity for their selection in the future. 
The ultimate selection of bands for space communications can only be the result 
of an international conference on this subject. 

Question 9. What role will the FCC play in planning for the forthcoming 
Extraordinary Administrative Radio Conference of the International Tele- 
communication Union to be devoted to review of recent allocations for space 
telecommunications? 

Answer. The public comments received by the Commission in response to its 
recent order in Docket No. 11866 and its Notice of Inquiry in Docket No. 13522 
will be analyzed and, in collaboration with the Department.of State and the 
IRAC, used in the formulation of the U.S. position to be presented to the antici- 
>ated Extraordinary Administrative Radio Conference on space communications. 

CC staff will also participate in the studies of the technical requirements of 
space systems being made by the CCIR. 

Question 10. Does the FOC have the responsibility for collecting information 
concerning radio interference with space experiments? Have any complaints been 
received? Have these been filed with the International Frequency Registration 
Board of the International Telecommunications Union? Has the Board received 









Oo. -— 


oOo —_f — 














POLICY PLANNING FOR SPACE TELECOMMUNICATIONS 137 


any complaints from other countries concerning interference by the U.S. space 
transmissions with their reception? To what extent is the Board presently 
implementing protection of frequencies on an international basis? 

Answer. As a normal procedure, the Commission becomes aware of an inter- 
ference situation only if one of its licensees receives interference or causes inter- 
ference to another operation, which might be Government, foreign, or another of 
its licensees. The sole complaint coming to our attention so far involved the 
Russian satellite IOTA rather than U.S.-sponsored space experimentation. On 
October 16, 1959, the Commission was advised by the National Aeronautics and 
Space Administration and by the Darmstadt Monitoring Station in West Germany 
that a U.S. station at Tangiers, Morocco, operating in the fixed (point-to-point) 
service on 19989.1 kilocycles was causing interference to the reception of IOTA 
transmitting on 19991.5 kilocycles. The fixed station was in an appropriate 
band, the satellite was not inasmuch as the band 19990-20010 kilocycles is allo- 
cated exclusively, on a worldwide basis, to the standard frequency service. Since 
the satellite was thus being operated in derogation of the Atlantic City Radio 
Regulations, no claim could be made for its protection from harmful interference. 
Nonetheless, in a spirit of cooperation, the Tangiers station was adjusted to 
minimize the interference and no further complaints were received. 

The Commission is not aware of any interference complaints that might have 
been filed with the International Frequency Registration Board (IFRB) by foreign 
administrations wherein a U.S. satellite was cited as the source of interference. 

It is doubtful that the IFRB is taking any steps at present to protect space 
experimentation. It can be argued that, as of today and until May 1, 1961, space 
communications of any sort have no international status other than experimental 
since the table in force contains no allocations for space operations, perse. Tradi- 
tionally, experimental services are not afforded protection from operational 
services which have already established their right to specific allocations in the 
public interest. After May 1, 1961, when the new international table is sched- 
uled to come into force, the IFRB would afford protection to the space and earth- 
space services to the degree called for in the table. It should be noted that there 
are only 2 of the 13 bands allocated for the space and earth-space services wherein 
they are the primary service. In the remaining bands they have either equal 
status with the sharing services or are permitted only on a secondary basis. As 
primary services they would be protected from harmful interference from all 
other services permitted to operate in the band concerned. Where they have 
equal status with other services, they would have to protect from interference 
those operations in the band which preceded them in time but would be afforded 
protection from those operations which followed them in time. In the band 
where they have secondary status they will be required to protect from interference 
all operations of the primary service or services regardless of when the latter begin 
operation. 

Question 11. To what extent do you believe that positive measures for control 
of the airwaves are necessary to prevent interference with experiments in space? 

Answer. Although space communications admittedly present special problems, 
the management of the frequencies concerned is expected to be little different 
from that of more conventional communication systems. In other words, there 
are high priority safety services in being today that cannot tolerate interference 
for which adequate interference-free operation is provided. Care is taken in 
allocating frequency bands to such services to insure that service will not be unduly 
degraded because of congestion within those bands. Individual frequency assign- 
ments are then made within those bands in a manner designed to insure that co- 
channel or adjacent channel interference does not normally occur. The same 
procedures are applicable to the space and earth-space services. Interference 
problems can be forestalled or minimized by thorough national and international 
coordination of the operations concerned. 

Question 12. Do you feel that present international groups are adequate to 
handle future space telecommunications problems, or do you think that a new and 
perhaps more authoritative international group should be established specifically 
for space telecommunications? What would be your answer to this question, for 
— with reference to the operation of a worldwide communications satellite 
system 

Answer. It is obvious that space communications, by their very nature, are 
limited to the use of frequencies in the electromagnetic spectrum. he allocation 
of frequency bands to the various radio services lies within the purview of the 
ITU. Experience tells us that the demands of radio services for spectrum space 
are dynamic, sometimes increasing, less frequently decreasing. Spectrum space 
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made available to a new service or added to that already available to an existing 
service must necessarily be taken away from another service, except in those rare 
instances where the spectrum space concerned is virgin territory not yet allocated 
to any service. In other words, the relative needs of all services for frequencies 
must be weighed and evaluated by a single international organization if chaos 
in the radio spectrum is to be avoided. 

In the Commission’s opinion, the existing ITU mechanism is adequate to deal 
with the frequency aspects of space communications confronting us today and for 
the foreseeable future. This opinion is also applicable with reference to the 
operation of a worldwide communications satellite system, 

The International Radio Consultative Committee (CCIR), one of the perma- 
nent organs of the ITU, enjoys worldwide prestige and confidence. The duties 
of the CCIR are to study technical radio questions and operating questions, the 
solution of which depends principally on considerations of a technical radio 
character and to issue recommendations on them, Study Group IV-of the CCIR 
was established at the IXth Plenary Assembly of the CCIR (Los Angeles, 1959) 
to study technical questions regarding systems of telecommunication with and 
between locations in space. While the CCIR does not serve as a frequency usage 
coordination body, it can be expected to devise and recommend adoption of such 
channeling plans and technical standards as may be necessary to permit a number 
of satellites to operate simultaneously in the frequeney bands allocated for that 
purpose by an appropriate Administrative Radio Conference. In view of the 
economic factors involved, it appears probable that only a very limited number of 
administrations will play an active part in space telecommunications for several 
years. The limited participation in the program is expected to make it relatively 
easy to coordinate internationally, through bilateral or multilateral arrange- 
ments, the use of the individual frequencies in the bands allocated for space 
communications. 


EXEcuTIVE OFFICE OF THE PRESIDENT, 
OrricE oF CiviL AND DEFENSE MOBILIZATION, 
OFFICE OF THE DIRECTOR, 
Washington, D.C., May 27, 1960. 
Hon. Lynpon B. JoHNson, 
Chairman, Committee on Aeronautical and Space Sciences, 
U.S. Senate, Washington, D.C. 


Dear Mr. CuarrMan: Your letter of April 25, 1960, addressed to the Chair- 
man of the Interdepartment Radio Advisory Committee, enclosing a copy of the 
report on “Radio Frequency Control in Space Telecommunications” prepared by 
Dr. Edward Wenk, Jr., requested the benefit of the Committee’s answers to an 
enclosed list of 12 questions. 

Inasmuch as the Committee, in accordance with Executive Order 10460 of 
June 16, 1953, as amended, reports to me and assists and advises me with respect 
to the discharge of my responsibilities to the President in the field of telecom- 
munication, it has submitted to me its response to your questions. 

I am pleased to enclose the IRAC reply to the 12 questions and such overall 
thoughts and comments as the Committee chose to make. 

This office wishes to endorse specifically the IRAC recommendation that 
another international body, in addition to the International Telecommunication 
Union, not be considered to regulate frequency matters for space telecommunica- 
tion. It is the policy of the United States to support the ITU and its organs. 
The establishment of an international body especially to regulate frequency 
allocations to space communication would result in duplication, confusion and de- 
lay. Radio spectrum allocations for space communication cannot be considered 
apart from allocations to other radio services. This situation would exist regard- 
less of whether the special international body was established within the United 
Nations or elsewhere. 

We will be glad to furnish any additional information which we may have in 
response to specific questions. 

Sincerely, 
Leo A. Hogan. 
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INTERDEPARTMENT Rap1io Apvisory CoMMITTEER, 
Washington, D.C., May 17, 1960. 
Mr. F. C. ALEXANDER, 
Deputy Assistant Director for Telecommunications, 
Office of Civil and Defense Mobilization, 
Washington, D:C. 


Dear Mr. ALEXANDER: This is with reference to a letter under date of April 
25, 1960, from Hon. Lyndon B. Johnson, chairman of the Senate Committee on 
Aeronautical and Space Sciences, which transmitted to the Chairman of the Inter- 
department Radio Advisory Committee a report entitled “Radio Frequency 
Control in Space Telecommunieations” by Dr. Edward Wenk, Jr., and requested 
the views of the Chairman of the IRAC in respect to 12 questions on that subject. 

The IRAC recommends that the following views and attached answers to the 12 
questions be transmitted to Senator Johnson by letter drafted along the following 
lines: 

“The report entitled ‘Radio Frequency Control in Space Telecommunications’ 
will be most helpful to the TRAC in its work regarding the allocation and assign- 
ment of frequencies to the radio stations of the Federal Government, and a copy 
has been made available to each member of the Committee. 

“‘As the report indicates, the IRAC has been directly concerned with the pro- 
vision of radio frequency assignments for space research for several years, its first 
. authorization for the purpose having been made on February 2, 1956. 

“The allocation of bands of frequencies for space research was studied inten- 
sively, in collaboration with the Federal Communications Commission, in the 
formulation of the U.S. proposals for the Ordinary Administrative Radio Con- 
ference of the International Telecommunication Union (ITU) which was held in 
Geneva, Switzerland, during the latter part of 1959, with the result that the 
Conference included the allocation of 13 bands of frequencies for space research 
in the new International Table of Frequency Allocations. 

“Since the close of that Conference the TRAC has actively pursued the matter 
of the revision of the National Table of Frequency Allocations, in collaboration 
with the FCC, in order that it reflect to the maximum extent practicable the 
table adopted by the Geneva Radio Conference. 

‘‘More recently, the TRAC has initiated studies looking toward the determina- 
tion of the U.S. position for an Extraordinary Administrative Radio Conference 
a aa Communications which it is anticipated may be held by the ITU in 
ate 1 \ 

“In amplification of the above there is appended a tabulation of the answers 
prepared by the IRAC to the questions posed. While these answers have been 
confined to the U.S. space program, many of the observations contained therein 
are equally applicable to the Radio Astronomy Service, which was touched upon 
by Dr. Wenk in his report and which has also been of concern to the IRAC for 
the past several years. 

“The opportunity thus afforded to furnish information to the Senate Com- 
mittee on Aeronautical and Space Sciences, on the activities of the IRAC in 
connection with the U.S. space program is much appreciated.” 

Very truly yours, 
Pavut D. MILzs, 
Executive Secretary. 
ANNEX 


Question 1. In general, what do you visualize as the implication of space tele- 
ean for the IRAC? What are your areas of responsibility in this 
regard 

ina The IRAC formulates and recommends to the Office of Civil and 
Defense Mobilization (OCDM), pursuant to Executive Order 10460, as amended, 
policies, plans, and actions in connection with the assignment and usage of fre- 
quencies by the radio stations of the Federal Government. It also maintains 
under review, in collaboration with the FCC, the National Table of Frequency 
Allocations, taking into account the needs of existing radio services, new tech- 
niques the application of which would require revision of the table, new and 
essential services for which the table makes no provision, and the international 
aspects of radio frequency allocations, with a view to formulating and recom- 
mending changes designed to provide an equitable distribution of spectrum space 
among the various services. 

In the discharge of these duties the IRAC effects such day-to-day frequency 
assignments to the radio stations of the Federal Government engaged in space 
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research as are required in the support of the U.S. space program. It also takes 
all practicable measures to insure that in effecting an equitable distribution of 
spectrum space among the various radio services, both nationally and inter- 
nationally, the needs of the space program are taken fully into account and 
provision made therefor consistent with the national interest. 

Because of the differing wave propagation characteristics of the various portions 
of the radio spectrum, Sa -distance communications at the present time are 
mostly confined to the very low frequency (below 30 ke/s) and the high frequency 
(3 to 30 Me/s) portion of the radio spectrum. As a corollary to this, the very 
large portion of the spectrum above 30 Me/s has been exploited in general by the 
various countries of the world for relatively short-distance operations, with a 
resulting need for only limited and mostly local coordination on the international 
level as to its use. 

The advent of space communications would place all of the spectrum above 
30 Mc/s used for space communications in the long-distance category, employing 
bandwidths in the order of hundreds—if not thousands—of kilocycles, with line 
of-sight communications to a hemisphere, and by virtue of the satellites’ orbits, 
with practically worldwide coverage. This would require worldwide coordination 
and cooperation in the interference-free use of these frequencies to an unprece- 
dented degree. 

Furthermore, the large amount of intelligence that could be transmitted by 
satellite relay would, in spite of the initial high cost of the system, put space 
communications into direct competition with the present means of long-distance 
communication, including cables. 

These technical, operational, and economic factors will all necessarily have to be 
taken into account in the determination of the spectrum space to be made avail- 
able to space communications in the national interest. 

Question 2. What requests have you received for immediate assignment of 
radio frequencies in connection with space research or projected application of 
artificial satellites? 

Answer. The requests received by the IRAC for frequency assignments in the 
U.S. space program are indicated below. The IRAC is fully current in its treat- 
ment of applications for frequency assignments in that program. 

(a) Requests have been received by the IRAC for frequency assignments 
in the U.S. space program for the following projects: 
Communications Moon Relay (CMR). 
Ionospheric Research Beacon (S—45). 
Mercury (and various special vehicle tests). 
Pioneer (I through V). 
Satellite Detection. 
SECOR. 
Shotput (I through VI). 
TIROS (I and II). 
Transit. 
Vanguard. 
Various rocket and vehicle tests. 
(b) It is understood that requests will be submitted to the IRAC by the 
agencies concerned for frequency assignments for the following projects: 
Advent. 
Discoverer. 
Midas. 
Samos. 
Other projects to which formal names have not yet been assigned (e.g., 
Ion probe (S—30), micrometer-puncture hazard, Rb vapor micrometer-space 
probe (P-14), gamma ray astronomy (S-15, etc.). 
(ec) The frequency assignments for these projects serve the following 
specific functions: 
Satellite tracking. 
Satellite telemetry. 
Satellite instrumentation. 
Satellite communication relay. 
Most of these functions are included in each satellite and space project on an 
experimental research basis. 

Question 3. What are your immediate plans for providing frequencies for such 
space telecommunications? 

Answer. The Geneva (1959) Administrative Radio Conference of the Inter- 
national Telecommunication Union (ITU) allocated, under the leadership of the 
U.S. delegation, a total of 13 bands to meet the immediate requirements for space 
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research. Since the close of that Conference the IRAC, in collaboration with 
the FCC, has completed a comprehensive review of the National Table of Fre- 
quency Allocations, in order to bring it into conformity with the new international 
table as far as practicable. As a further step, the IRAC has brought into force 
those portions of the Table which fall in bands now allocated exclusively to the 
Government, including the allocations to the space services in those bands. In- 
asmuch as the bands not now exclusively Government are subject to rulemaking 
proceedings by the FCC, the allocations to the space services in those bands, 
while tentatively agreed between the IRAC and the staff of the FCC, must neces- 
sarily be held in abeyance for the time being. The bands thus made available 
or to be made available for space research are considered sufficient to satisfy the 
needs of the U.S. space research program for at least the next 3 years except for a 
stated requirement for 10 megacycles between approximately 450 and 960 Me/s. 

The means of accommodating space operational communications remains to 
be determined. The IRAC has encouraged, and is awaiting, the development by 
the agencies who have responsibilities for space communications, of the operational 
requirements for that service. 

Question 4. What are your long-term plans? 

Answer. In addition to the allocation of certain bands for space research, the 
1959 Administrative Radio Conference adopted a recommendation for the con- 
vening of an Extraordinary Administrative Radio Conference on frequency allo- 
cations for space radio communications during the latter part of 1963. By letter 
of March 9, 1960, the Department of State requested the assistance of the IRAC 
in preparation for that Conference. 

In early 1959 the IRAC, in collaboration with the staff of the FCC, undertook 
a long-range planning program for the use of the radio spectrum having as its 
objective the production of an improved pattern of frequency allocations which 
could be implemented within the next 10 to 15 years (app. 1). This study will 
necessarily take into account the needs of all radio services, including space 
research and space communications. In addition, the technical work of the U.S. 
preparatory committees for Plenary Assemblies of the International Radio Con- 
sultative Committee (CCIR) of the ITU is followed by agency representation 
and the executive secretary of the IRAC, to insure full knowledge of the technical 
matters affecting the Table of Frequency Allocations. 

It is anticipated that these measures will lead to the allocation, both interna- 
tionally and nationally, of sufficient spectrum space to satisfy the developing 
needs of the U.S. space program. 

Question 5. In what manner does the IRAC coordinate frequency requests for 
Earth-Space service by Federal or non-Federal users of the spectrum, for maximum 
utilization of the radio spectrum, and how is coordination effected between FCC 
and IRAC regarding present and future needs for space telecommunications? 

Answer. The great costs involved in the U.S. space program having necessi- 
tated its prosecution thus far exclusively by the Federal Government, the assign- 
ment of frequencies for space research has been the direct concern of the TRAC, 
to which the applications therefor have had to be submitted. This situation is 
expected to continue for some time to come. Inasmuch as the IRAC is composed 
of all of those Federal agencies having a substantial interest in radio, the coordi- 
nation of such requests among those agencies is thus automatically accomplished. 

The Federal Communications Commission has designated a liaison represent- 
ative to the IRAC, whose function is to maintain continuous liaison with the 
Committee on all matters in which his agency has an interest. He submits to 
the IRAC for comment all license applications pending before the FCC which 
have a technical bearing on Government frequency assignments, and by virtue 
of his participation in the work of the Committee has full opportunity to furnish 
comments on all pending IRAC matters having a bearing on non-Government 
frequency assignments. Furthermore, he works with the IRAC in both short- 
range and long-range allocation planning. 

It will thus be seen that there is full coordination among the Federal and non- 
Federal users of the spectrum regarding the present and future spectrum needs 
for space telecommunications. 

Question 6. What mechanism does the IRAC utilize to establish eligibility of 
spectrum users, to monitor spectrum to determine occupancy, and to foster 
prompt utilization of research as steps of spectrum conservation, and how are 
these administrative procedures to be applied to space needs? 

Answer. Applications are accepted by the IRAC for its"consideration only from 
agencies of the Federal Government. Each such application must be completed 
by a statement of justification, or need, for the assignment or change in assign- 
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ment requested. These applications are necessarily based on specific legislative 
or executive directives for the operations contemplated by the applicant agencies. 
Applications involving the space services have thus far only been received from 
the National Aeronautics and Space Administration (and its predecessor agency, 
the National Advisory Committee for Aeronautics) and the military departments. 

The IRAC has no facilities of its own for monitoring to determine spectrum 
occupancy and therefore must rely upon the FCC for such data as it can make 
available to the Committee in that connection. While the OCDM has attempted 
to obtain funds to augment the monitoring facilities of the Federal Government, 
such funds have thus far been denied by the Congress. 

The Committee seeks constantly to promote every avenue of approach to radio 
spectrum conservation, including research, and in its continuing review of the 
occupancy of the spectrum and the requirements of the various radio services 
(including the space services), seeks to assure an equitable distribution of spectrum 
space to each service consistent with the national interest. Acting upon a recent 
recommendation of the IRAC and the staff of the FCC, the OCDM and the 
Commission are working together to make available $50,000 for the National 
Bureau of Standards (NBS), to which the responsibility for essential radio propa- 
gation research in the U.S. aeronautics and space program has been assigned, to 
undertake a comprehensive study of the technical factors influencing the alloca- 
tion of frequencies for the various services throughout the radio spectrum. This 
study is expected to be of material assistance in the preparation of the long-range 
planning program for the future use of the spectrum. 

From time to time as appropriate, the IRAC is briefed on special problems by 
the agencies concerned, including those involved in the space program, This 
practice will be continued. 

These normal procedures are applied to space needs, in the same manner as 
to other needs, with appropriate recognition of the growing importance and special 
problems associated with space exploitation. 

Question 7. More specifically, what steps are anticipated toward providing 
for future provisions of new or wider channels for space telecommunications, 
such as for active communications satellites? From what part of the spectrum 
will these bands be extracted? 

Answer. Initially the [RAC assembled data and information and then exercised 
its best judgment with respect to allocations for space research. The Committee 
in its continuing study of the developing needs of all radio services, and in its 
allocation planning for the future on both a short-term and long-term basis, must 
necessarily take into account the provision of the new or wider channels that will 
be required for space communications, both nationally and internationally. 
Work in this connection has already begun. 

Except for the planning that has been in process for some time, and the prepara- 
tory work for the Space Conference tentatively scheduled for 1963 (see question 
4), it is premature for the IRAC to formulate allocations for communications via 
space relay (communication satellites) until the agencies responsible for such 
operations develop further their plans and requirements. The IRAC is following 
these developments closely. 

It is too early to say from what part or parts of the spectrum such bands will be 
taken. Such decisions will necessarily depend upon all the relevant technical 
and operational factors relating to this new service, together with the spectrum 
space requirements of all the radio services which are operating or must operate 
in the same parts of the spectrum, weighing the needs of each in the national 
interest. The report of the NBS, referred to in response to question 6, will be of 
considerable assistance in this regard. 

Question 8. Do you anticipate any problems due to a ‘“‘shortage’’ of radio 
spectrum for projected space use, and how do you think the Government should 
provide for these services? Should certain parts of the spectrum be set aside for 
those needs? If so, which? 

Answer. There undoubtedly will be problems arising from the present occu- 
pancy of the spectrum, which will necessarily require adjustment of the spectrum 
space allocated those radio services that are called upon to relinquish spectrum 
space to the space program. Because of the relatively weak signals of space 
stations at receiving points on earth, it is most probable that the portions of the 
spectrum allocated for space communications must be made available interna- 
tionally for the purpose on a primary basis. 

The IRAC expects to obtain statements from the Government agencies con- 
cerned as to their requirements for space communications and thereupon, in 
collaboration with the FCC, prepare the U.S. proposals for the Space Confer- 
ence of the ITU anticipated to be held in 1963, in order that international spec- 


















POLICY PLANNING FOR SPACE TELECOMMUNICATIONS 143 





trum allocations for the program can be obtained. It should be noted in this 
connection that but 3 of the 86 member countries of the ITU represented at the 
Geneva Radio Conference (1959) made specific space proposals. It must there- 
fore be expected that considerable difficulty will be encountered in seeking world- 
wide agreement on additional bands of frequencies for the space services since 
these same bands are now employed otherwise by many countries which have no 
more than an academic interest in space communications. 

It is not yet possible, therefore, to indicate the amount of spectrum space that 
will be required, or what bands must be allocated. 

Question 9. What role will the IRAC play in planning for the forthcoming 
Extraordinary Administrative Radio Conference of the International Telecom- 
munications Union to be devoted to review of recent allocations for space tele- 
communications? 

Answer. Working in collaboration with the Department of State and the FCC, 
the IRAC engages in preparatory work for all international radio conferences 
within the field of its activities. As indicated in the response to question 4, the 
Committee in its role with respect to the management and usage of the radio 
spectrum by the Federal Government was requested by the Department of State 
by letter dated March 9, 1960, to assist in preparing the U.S. position for the 
anticipated ITU Extraordinary Radio Conference on allocations for space tele- 
communications. 

Question 10. Does the IRAC have the responsibility for collecting information 
concerning radio interference with space experiments? Have any complaints 
been received? Have these been filed with the International Frequency Regis- 
tration Board of the International Telecommunications Union? in the Board 
received any complaints from other countries concerning interference by U.S. 
space transmissions with their reception? To what extent is the Board presently 
implementing protection of frequencies on an international basis? 

Answer. It is the normal practice for the Federal users of radio to handle cases 
of radio interference directly with the parties concerned at the national level, and 
via the Department of State in case the interferring station belongs to another 
country. Such cases are only referred to the IRAC when solutions cannot be 
reached via normal channels. 

Under the international Radio Regulations, the Administrations of countries 
experiencing harmful interference to their radio operations are required to take 
up the matter directly with the other Administrations concerned. If these actions 
do not produce satisfactory results, they are then required to forward the file of 
the case to the International Frequency Registration Board (IFRB) for informa- 
tion, and may, if they so desire, request the Board to act in the matter. 

The IRAC as a committee has received no complaints of harmful interference 
regarding space experiments, nor has the United States received any intimation 
from the IFRB that complaints have been made by other countries as to inter- 
ference by U.S. transmissions in its space research. 

The Radio Regulations drafted and adopted by the Geneva (1959) Administra- 
tive Radio Conference are the first to effect frequency allocations for space research. 
The procedures of the Board for implementing these provisions will be applied 
from May 1, 1961, the date that the new radio regulations come into force for 
those countries which by then will have ratified them. While the Board would 
doubtless do what it could meanwhile to protect the reception of radio trans- 
missions from space, its jurisdiction in such cases is quite limited at the present 
time. 

Question 11. To what extent do you believe that positive measures for control 
of the airwaves are necessary to prevent interference with experiments in space? 

Answer. There can be no question but that positive measures will be required 
in the management of the radio spectrum, on both the national and international 
levels, in order to prevent harmful interference to or from the space services. 
This is done in varying degrees for all services using radio and is especially neces- 
sary in the case of the space program because of the technical parameters involved. 
Such measures should insure not only that the spectrum space allocated for the 
purpose is on a primary (i.e., priority) basis, but also that present means are 
adequate for dealing satisfactorily with such interference problems and frequency 
assignment conflicts as may arise, actually or potentially, in the day-to-day 
seatats of the program. 

On a national level such measures are inherent in the frequency assignment and 
allocation procedures of the IRAC, and are designed to insure interference-free 
operations where required» 

Positive control measures, beyond carefully considered allocations and close 
coordination between agency research and development, and agency frequency 
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management, stimulated by the IRAC, must be established and carried out by 
the agencies engaged in space activities, including to the extent practicable the 
technical means for the control by ground stations of all transmissions by space 
satellites. 

Question 12. Do you feel that present international groups are adequate to 
handle future space telecommunications problems, or do you think that a new 
and perhaps more authoritative international group should be established specifi- 
cally for space telecommunications? What would be your answer to this question, 
for example, with reference to the operation of a worldwide communications 
satellite system? 

Answer. Except where spectrum space is not yet allocated to any radio service 
(i.e., above 40,000 Mc/s under the Geneva Radio Regulations), the space made 
available to a new service or added to that already available to an existing 
service must necessarily be taken away from another service. The determination 
of the spectrum space to be given each radio service after the relative needs of each 
has been weighed and evaluated must, therefore, be accomplished by a single 
international organization if chaos is to be prevented. The allocation of bands 
of frequencies to all radio services is one of the basic functions of the International 
Telecommunication Union. 

The establishment of a new international organization specifically for space 
telecommunications would complicate rather than simplify matters. Both the 
organizational and procedural framework of the ITU, and more specifically that of 
the International Frequency Registration Board of the ITU, are considered to be 
adequate to deal with the frequency aspects of the space telecommunication 
problems confronting us today and for the foreseeable future. Should future 
experience give rise to deficiencies which are not now anticipated, appropriate 
corrective measures should be taken at conferences of the ITU to remedy the 
situation. 

The answer to this question would be the same, whether we were dealing with 
tracking and telemetering operations in space research, or with the operation of a 
worldwide communications system via satellite relay; the problem would be the 
same in principle in each case, although the relatively wide bands employed in 
the latter would be likely to give rise to considerably more difficulties in practice. 


APPENDIX 1 
Aprit 8, 1959. 


TERMS OF REFERENCE FOR PREPARATION OF A LONG-RANGE FREQUENCY 
ALLOCATION PLAN 


1. Purpose-—The purpose of long-range planning for future U.S. use of the 
radio frequency spectrum is to insure the satisfactory accommodation of the 
present and future essential needs of national security, safety of life and property, 
international relations, and the business, social, educational, and political life of 
the Nation through the formulation and application of a dynamic program for 
the conservation, regulation, and use of the radio spectrum resource. 

2. Objective—The objective is to develop a joint program of continuing 
ee for use of the radio spectrum on a dynamic basis in the national interest. 

he initial objective is to produce an improved pattern of frequency allocations 
which could be implemented within the next 10 or 15 years. Thereafter, the 
spectrum will be kept under continuing review and additional recommendations 
will be made by the joint study group as it may from time to time consider to be 
appropriate. 

3. The aforementioned allocation pattern will be based on the anticipated 
state of the radio art. 

4. The Technical Level Study Group (Interdepartment Radio Advisory Com- 
mittee, Subcommittee on Frequency Allocations, and Federal Communications 
Commission’s Staff—IRAC-FCC) will prepare a list of all existing and foreseeable 
types or classification of frequency usage for which spectrum space should be 
allocated. This list should be prepared in terms of the functions involved rather 
than the user group or groups involved, although probable users should be 
indicated for information. 

5. The technical group will prepare for each listed entry a statement of the 
frequency range or ranges needed to satisfy the usage category involved. The 
approximate optimum and the approximate maxinfum and minimum usable 
frequencies are to be indicated, together with such discussion and explanatory 
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material as may be desired. This assumes the collection, analysis, and evaluation 
of currently valid information on propagational qualities of the various parts of 
the radio spectrum, operational and manufacturing techniques, manufacturing 
capabilities, and other aspects of the state of the art, and, additionally, the 
analysis and evaluation of the radio spectrum and requirements to determine the 
types of service which various parts of the radio spectrum can best support. 

6. Next, the technical group will prepare its best estimate of the amount of 
spectrum space needed to satisfy each usage category in each required frequency 
range. This estimate should include both present requirements and future 
requirements. In the absence of special circumstances involving particular 
usage categories, estimates of future requirements shall be based on the time 
bracket 10 to 15 years hence. Requirements should be stated in discrete numbers 
of required kilocycles or megacycles when feasible, otherwise as a function of the 
frequency involved. 

7. The technical group next will prepare a draft table of Frequency Allocations 
based on the work previously completed, with due consideration being given to 
the desirability of allocation flexibility, and submit it to the policy level group 
(FCC-OCDM Liaison Officials), together with recommendations on how to 
overcome the problems involved in the transition from the existing table to the 
recommended table. Any major changes from the present table of Frequency 
Allocations should, on the basis of technical and economic considerations, be 
reasonably possible of achievement not later than the time bracket 10 to 15 
years hence. 

8. In the course of preparing the recommendations called for in this study, 
the technical group should take into account both the present general state of the 
radio art and also all new engineering techniques and developments of which the 
group has knowledge or can learn by consultation with research workers in both 
Government and industry. With respect to new techniques and developments, 
special attention should be directed to those which show promise of future 
practical application within a reasonable time (10 years or less). Speculative 
items should be identified as such. Special attention also should be given to 
apparent conflicts in usage and requirements which develop during the course 
of the study, so that all available pertinent information which might be helpful 
in resolving the conflicts will be furnished. 

9. For the purpose of this study, it is assumed that the existing state of world 
tension will continue for the foreseeable future, and it, therefore, is essential to 
provide for both the national security (under conditions short of general war) 
and the growing civil economy. 

10. In proceeding with the study described above, the policy group and the 
technical group should consult one another as necessary on individual questions 
arising during the course of the study. Private consultants may be employed 
by either group as desired, within the limits of funds available. 

11. In general, the Technical Level Study Group should confine itself to con- 
sideration of technical and economic matters, and to such national security con- 
siderations as may be appropriate, with political and sociological considerations 
being reserved to the policy level study group. Each group will take into ac- 
count nt commitments at both national and international levels. 

12. Depending upon the security classification of the particular subject under 
study, each person participating therein will be required to have a security clear- 
ance of appropriate grade, in accordance with the requirements of the Executive 


Office of the President. Regular participants in both groups should be cleared 
for access to SECRET information. 


DEPARTMENT oF STATE, 


Washington, June 23, 1960. 
Hon. Lynpon B. JOHNSON, 


Chairman, Committee on Aeronautical and Space Sciences, 
U.S. Senate. 


Dear Mr. CHarrMan: I am enclosing the replies of the Department of State 
to the questions on coordination in space telecommunications that you asked in 
your letter of April 27, 1960. As I mentioned in my letter of May 9, 1960, we 
are most grateful for the opportunity to comment on this complex and important 
subject in which the Department has maintained a lively and continuing interest. 
In fact, officers of the Department’s Telecommunications Division had the 
yore e of being consulted on basic space telecommunications questions by 

f, Edward Wenk, Jr., during the preparatory stages of his report on Radio 
Frequency Control in Space Telecommunications.” 
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We should like to make one clarification concerning our responses. Because 
your questions have most relevance to earth-space and space telecommunications, 
our responses have been directed primarily to these aspects of space telecommu- 
nications. However, Dr. Wenk in his report also referred to problems of radio 
propagation research and radio astronomy and to difficulties in coordinating 
frequency assignment and planning in the United States. The area of radio 
propagation research poses no present or foreseeable international problems of 
any magnitude. The field of radio astronomy, however, presents significant 
international problems similar to those involved in earth-space and space tele- 
communications. We wish to note in this connection that our responses can also 
be considered applicable in general terms to the field of radio astronomy. Re- 
garding planning in the United States, the Department believes that Dr. Wenk’s 
report points to the need for a less cumbersome method of managing the fre- 
quency spectrum in the United States. As provision for space telecommunica- 
tions is made in the spectrum, domestic frequency reassignments will in all prob- 
ability be necessary to make room for the new services. 

The Department would welcome an opportunity to provide any further infor- 
mation or comment you may desire. 

Sincerely yours, 
Witit1am B. Macomser, Jr., 
Assistant Secretary. 


QUESTIONS FOR DEPARTMENT OF STATE 


Question 1. In general, what do you visualize as the implications of space 
telecommunications for the State Department? What are your areas of respon- 
sibility in this regard? 

Answer. The Department is responsible for coordinating the views of the various 
U.S. Government and non-Government groups concerned with telecommunica- 
tions when it becomes necessary to engage in international relations involving 
telecommunications matters, for representing the United States in necessary 
negotiations, either bilaterally with individual countries or through cognizant 
international bodies such as the United Nations, the International Telecommunica- 
tion Union (ITU) or its subsidiary bodies, the International Frequency Registra- 
tion Board (IFRB) or the International Radio Consultative Committee (CCIR). 
The negotiations through international organizations cover progressively all steps 
involved in reaching final international conclusions or agreements on the uses of 
telecommunications services for outer space. 

A principal implication of space telecommunications for the Department of 
State is the increased need for international coordination of radio frequency 
allocation and use. The President’s report to the Congress on U.S. aeronautics 
and space activities for the year 1959 pointed out that this is the first practical 
problem of a regulatory character that has arisen in the outer space field and 
that action in the frequency allocation area constitutes an important element in 
peovicling internationally a basis for the orderly conduct of outer space activities. 
Many of the frequencies useful in space telecommunications have, heretofore, 
been useful only for relatively short-distance communications and, accordingly, 
it was possible for one country to use them with little consideration of the uses 
being made of them by countries not far distant from it. Many of the problems 
currently existing in the high-frequency spectrum (3,000 to 30,000 ke/s) will now 
begin to arise in the ultrahigh aad extremely high bands (30 Me/s to 3,000 Me/s). 
The frequency requirements for space telecommunication services were considered 
by the ITU’s Administrative Radio Conference in 1959 which, while allocating 
certain frequencies for these services, recognized that the full needs were not 
known and recommended that, subject to review of the situation by the ITU 
Administrative Council, a special Extraordinary Administrative Radio Conference 
be held in 1963, to consider the need to make firm frequency allocations for the 
requirements of telecommunication for outer space. In 1958, at the instigation 
of the United States, the CCIR undertook to study technical questions relating 
to this new service, It has now established a new Study Group IV on Space 
Systems to continue these studies, and has referred questions on identification 
and monitoring of radio transmissions from space vehicles to its Study Group 
VIII. It will be the responsibility of the Department to coordinate and represent 
the interests of the United States in all of these activities. 

The Department is also concerned with identifying and assessing the broader 
political implications of worldwide communications satellite systems. If success- 
fully developed and placed in operation, such systems would effect both quantita- 
tive and qualitative changes in international communications capabilities and 
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thus would afford new means of interchange among all geographic areas, including 
those which are physically or politically isolated. Therefore, in addition to 
examining technical and economic aspects of communications satellite systems, 
it will be necessary to explore the manner in which they may affect relations 
among governments and peoples. A clear understanding of these political 
aspects of space telecommunications will be increasingly important if the systems 
now in prospect are to be used responsibly and to full advantage. In this regard, 
it should be noted that the United Nations Ad Hoc Committee on the Peaceful 
Uses of Outer Space not only stressed the need for adequate radio frequency 
allocation but also called attention to the potential impact of communications 
satellite systems on relations among countries throughout the world. 

Question 2. What is the coordinating mechanism between the State Depart- 
ment and the National Aeronautics and Space Administration in this area? 
Specifically, are any plans being made for the use of artificial satellites for world- 
wide communication (in view of the many international agreements that will be 
necessary)? 

Answer. For the study of the basic technical research on propagation and 
characteristics of systems for outer space communications, including communica- 
tions satellite systems, the Department carries out its coordination of the U.S. 
work for the CCIR through an Executive Committee and committees established 
for each study group. In response to the Department’s request, NASA has 
nominated the Chairman of the U.S. Committee for CCIR Study Group IV on 
Space Systems. The Chairman of the U.S. Committee for CCIR Study Group 
VIII on Monitoring is drawn from the Federal Communications CommisSion. 
All of these committees have full representation of interested government 
agencies, as well as representation from interested private organizations. 

The mechanism which is most active in the coordination of radio frequency use 
is the Interdepartment Radio Advisory Committee (IRAC) in which both the 
Department and NASA participate. Both agencies also participate, as required, 
in the Telecommunications Planning Committee (TPC) the Telecommunica- 
tions Coordinating Committee (TCC). The former is advisory to the Director 
of the Office of Civil and Defense Mobilization in matters relating to telecom- 
munications, primarily from a domestic standpoint; the latter is advisory to the 
Secretary of State, primarily from an international standpoint. Both assist in 
aspects of preparatory work prior to international telecommunications confer- 
ences. In particular, the TCC reviews from an overall U.S. point of view 
proposals and instructions prepared frequently by ad hoc committees concerned 
with such conferences. The Department may also participate with NASA and 
others in special groups such as that assembled by the National Academy of 
Sciences in October 1959 to consider the radio frequency requirements of radio 
astronomers. 

Insofar as the broader political implications of space programs are concerned, 
the Department maintains direct continuing liaison with NASA and the Depart- 
ment of Defense. It is also important to note in this regard that the Deputy 
Administrator of NASA served as deputy representative of the United States 
to the United Nations Ad Hoc Committee on the Peaceful Uses of Outer Space 
and has been named to serve in a similar capacity in the case of the new United 
Nations committee in this field. 

Programs for the development of communications satellites are presently being 
pursued on the governmental level by NASA and the Department of Defense, 
and the communications industry has displayed an active interest in the potential 
uses of satellites for worldwide communication, It is expected that any decision 
concerning establishment of a worldwide communications satellite system would 
be made after the present development programs have reached a more advanced 
stage and a better basis is available for determining more exactly the technical 
and economic advantages and disadvantages of the several possible types of 
systems in relation to each other and in relation to present means of communica- 
tions. The most serious problem areas would seem to be those of the allocation 
and use of frequencies, the control and operation of communications satellite 
systems, and the conditions of access to such systems. 

Question 3. Are there any other Government agencies with which you might 
have dealings regarding space telecommunications? If so, how is coordination 
with these agencies accomplished? 

Answer. The primary agencies have been mentioned in the answers to previous 
questions. However, the Department may have dealings with any Government 
agency, for example, with the Central Radio Propagation Laboratory of the 
Bureau of Standards which uses frequencies for research or communications, 
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because of possible need to avoid interference with space telecommunications or 
in order that they not receive interference from this source. The coordination 
in any case would probably be accomplished through the same interdepartmental 
committee mechanism mentioned in the answer to question 1, above, although 
it might be accomplished through direct contact with the officers concerned in the 
respective agencies. 

uestion 4. What role will your agency play in planning for the forthcoming 
Extraordinary Administrative Radio Conference of the International Tele- 
communication Union to be devoted to review of recent allocations for space 
telecommunications? 

Answer. The Department has the ultimate responsibility for preparation for 
U.S. participation in this conference. The recommendation adopted at the ITU 
Radio Conference, Geneva, 1959, takes into consideration that the results of the 
studies undertaken by the CCIR as well as research and frequency utilization 
requirements developed by the individual countries will influence the timing and 
scope of agenda for the conference. The time and place of the conference will be 
decided by the ITU Administrative Council, the U.S. representation on which is 
handled by the Department of State. Work is underway in the United States 
for the CCIR studies required and the Department has already requested the 
IRAC to consider the technical frequency use issues involved and to make recom- 
mendations concerning them. As the time for the conference approaches, ad 
hoc committees in which all governmental and nongovernmental bodies directly 
concerned may participate will probably be formed to work out other details. 

Question 5. What other plans are being made for participation in sessions of 
the International Radio Consultative Committee (CCIR) of the ITU in determin- 
ing demands on the radio spectrum for space telecommunications? 

Answer. This question has been answered in the preceding paragraphs. The 
U.S. position on problems of space telecommunications to be dealt with by any 
international CCIR meetings will be developed by the U.S. Committee for Study 
Group IV on Space Systems, for Study Group vin on Monitoring, or by any 
other committee concerned, such as those dealing with radio propagation, and 
will have the approval of all interested agencies through the U.S. CCIR Executive 
Committee, and the TCC as appropriate. The United States will also un- 
doubtedly be represented by an accredited U.S. delegation at any such meetings. 
At this stage, attention is being given in the United States to the work require- 
ments of the study groups, and it is fully expected that the United States will 
develop additional questions in this field especially for Study Group IV and will 
thus guide and influence the course of the future international studies and any 
resulting recommendations. The CCIR does not have the responsibility of 
specifying frequencies for any particular service and carefully avoids making 
definite recommendations in this regard. At the same time, the frequency re- 
quirements are known in general by the representatives of the countries concerned 
and are borne in mind in informal discussions between delegates or when formal 
conclusions are reached. 

Question 6. Do you feel that present international groups are adequate to 
handle future space telecommunications problems, or do you think that a new 
and perhaps more authoritative international group should be established specifi- 
cally for space telecommunications? What would be your answer to this question, 
for example, with reference to the operation of a worldwide communications 
satellite system? 

Answer. The Department believes that existing international organizations 
are adequate at least for the present. In this regard, it is noted that the United 
Nations Ad Hoe Committee on the Peaceful Uses of Outer Space found no need 
to establish an international outer space agency at this time, and that the United 
States has expressed in the United Nations the view that it is clearly appropriate 
for the existing specialized agencies, such as the ITU, to continue to pursue lines 
of endeavor within their competence in regard to outer space activities. The 
ITU has also advised the United Nations of the interest of the ITU in outer 
space and has given it an account of the measures so far taken by the ITU in 
this field, covering the work of the CCIR, the actions of the Radio Administrative 
Conference in providing frequency space and the plans for future ITU activities 
on the subject. Although the technical characteristics of space telecommunica- 
tions will be unique in some instances, they will have many points in common 
with those giving rise to existing problems in the management of high-frequency 
communications. Even in the case of worldwide satellite communications 
systems, many of the international administrative problems would not be greatly 
different from those of existing worldwide communications systems such as are 
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now operated by the large commercial carriers and military services. Whether 
new types of problems will arise which cannot be handled effectively within the 
existing international framework cannot now be determined. 


NATIONAL ScrENCE FOUNDATION, 
OFFICE OF THE DIRECTOR, 


Washington, D.C., August 4, 1960. 
Hon. Lynpon B. JoxnNson, 


Chairman, Committee on Aeronautical and Space Sciences, 
U.S. Senate, Washington, D.C 


My Dear Senator Jounson: This letter is in further reply to your inquiry 
of April 27 concerning the use of radio frequencies in space telecommunications. 
We have studied Dr. Wenk’s report and find that it is both interesting and a 
valuable source of useful data. In reply to your specific questions: 

1. The National Science Foundation’s interest in the area of space communica- 
tions arises from its general responsibility for helping competent scientists to 
carry on their research as effectively as possible. As Dr. Wenk’s report so ably 
demonstrates, research with the aid of space vehicles is vitally dependent on 
reliable radio telecommunications. The Foundation therefore would heartily 
endorse any action which showed promise of rendering these communications 
more reliable. 

2. (a) The Foundation plans to provide liaison personnel and possibly some 
financial assistance to the U.S. section of the International Radio Consultative 
Committee (CCIR). This body, which operates under the aegis of the State 
Department, advises the International Telecommunications Union (ITU). 

(b) The Foundation is advised that the creation of a special commission on 
space communications and radio astronomy is being considered by the Inter- 
national Council of Scientific Unions (ICSU). If this is accomplished, Foundation 
personnel plan to work closely with officials of the National Academy of Sciences 
(which as the U.S. adhering body to ICSU would be responsible for supporting 
the efforts of the commission) on matters coming before the commission. 

(c) The Foundation provides liaison personnel and financial assistance to the 
Space Science Board of the National Academy of Sciences. This Board is con- 
stantly in touch with scientists and their needs in the area of space research. 
Much of the recent effort of this Board has been devoted to efforts to protect radio 
astronomers from unnecessary interference from manmade radio sources. The 
sae is endeavoring to be of as much assistance as it can to scientists in 
this area. 

3. The answer to this question is covered in 2(a) above. 

4. The Foundation has continually encouraged the radio astronomers which it 
supports to cooperate with each other and with astronomers supported by other 
agencies in agreeing on frequency bands which they might ask the Government 
to reserve for their use. competent radio astronomers are in very close touch 
with one another, and the likelihood of unnecessary duplication of equipment or 
research effort is remote, at least at the present time. 

5. The Foundation has not participated directly in the international activities 
related to space telecommunications, although we have kept informed on these 
matters, particularly as they affect radio astronomy. Since space communica- 
tions will use the same range of frequencies as those of interest to radio astronom- 
ers, and since the communications satellites will always be high in the sky, it is 
of the utmost importance to radio astronomy that the operation of such systems 
be very carefully controlled. 

With best regards. 

Sincerely yours, 


Autan T. Waterman, Director. 


Drrector or Derense RESEARCH AND ENGINEERING, 


Washington, D.C., June 9, 1960. 
Hon, Lynpon B. JouNson, 


Chairman, Committee on Aeronautical and Space Sciences, 
Washington, D.C. 

Dear Senator JouNsoNn: In response to your letter of April 26, 1960, I am 
pleased to provide answers to your questions concerning the role of the Director 
of Defense Research and Engineering in the use of the radio frequency spectrum 
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in space. The specific questions raised in your letter are discussed in my en- 
closure No. 1. In addition, the Army, Navy, and Air Force are providing sep- 
arate answers to the related questions directed to them. 

I am in complete agreement with you relative to the importance of giving 
careful consideration to the problems associated with spectrum utilization early 
in our space programs. I am also in agreement with the statements in your report 
“Radio Frequency Control in Space Telecommunications’”’ concerning the com- 
plexity of the problems involved. 

Efforts to utilize satellites as a means of communications certainly have great 
military significance. Furthermore, it seems most probable that such communi- 
cations techniques, developed by the military departments and by NASA, will 
ultimately benefit the civilian welfare of the Nation. It is obvious that the 
thoroughness of our early plans, particularly with regard to spectrum utilization, 
can have a very important influence upon the future effectiveness of such com- 
munications systems. 

In addition to the answers to your specific questions, I believe you will be 
interested in knowing of certain specific actions taken recently by the Office of 
the Secretary of Defense which have a bearing upon the general problem of 
electromagnetic spectrum conservation. 

The Joint Chiefs of Staff, with the cooperation of my office, has prepared a 
policy paper which provides guidance to all Department of Defense agencies in 
the development of an effective radio frequency compatibility program Cenicloutiis 
No. 2). The policy included in this program encompasses both research and 
development and operational aspects of frequency control and utilization. 

In the R. & D. area the program calls for: 

(a) The development and implementation of improved joint standards 
that will more clearly define and limit the interference characteristics of 
electronic equipment and systems designed to emit or receive radio frequency 
energy. 

(b) The development of specifications dealing with instrumentation and 
measurement techniques, test procedures, and data reduction. 

(c) An effort to increase test-equipment capability. 

(d) The development of tubes and components that will enable equip- 
ments to have a greater tuning capability and to emit less spurious radiation. 

(e) An educational program aimed at training operational and develop- 
mental interests to recognize and resolve problems of electronic compatibility. 

In the operational (frequency management) area the program provides for— 

(a) The development of a “library” of spectrum signatures of all existing 
and future military electronic equipment. (A spectrum signature is a pres- 
entation of the impact upon the radio frequency spectrum of a transmitter 
and of the reactions of a receiver.) 

(b) An environmental file which would contain detailed information rela- 
tive to the operational environments of electronic equipments and systems. 

(c) A comprehensive effort to analyze radio frequency compatibility, in- 
cluding the use of computer and simulator techniques. This includes an 
analysis center to serve all elements of the Department of Defense. 

(d) Improved frequency allocation procedures will be directed by the 
Director, Communications-Electronics, Joint Staff, Joint Chiefs of Staff in 
coordination with ODDRE. 

Because of the importance of this program, I have recommended that money 
from the Secretary of Defense’s emergency fund for fiscal year 1960 in the amount 
of $6 million be released to accelerate the implementation of the analysis center, 
the measurements program, the instrumentation program, and the simulation 
activities involved. My office also participated in the preparation of a Milita 
Standard for Measurement of Radio Frequency Spectrum Characteristics which 
is fundamental to the Radio Frequency Compatibility Program. This standard 
will be issued as a Military Standard in June (enclosure No. 3). 

During World War II military requirements, particularly for radar application, 
forced the extension of the useful range of the radio frequency spectrum into 
the centimeter region. - Since the war, continued research has resulted in further 
extension of useful portions of the spectrum into the millimeter region. Current 
research sponsored by Defense promises further extensions. Theoretical investi- 
gations indicate the possibility of developing technology which will permit the 
use of the “spectrum gap”’ between millimeter and optical wave lengths. These 


continued advances will certainly have important implications in space commu- 
nications. 
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I trust that this information, together with that from the Army, Navy, and 


the Air Force, will be helpful. I will be happy to furnish any further information 
you a desire. 
i 


ncerely 
f Hersert F. Yor, Deputy Director. 


ENctLosure I 


QUESTIONS AND ANswerRs (OrricE oF Drrector or DEFENSE RESEARCH AND 
ENGINEERING) 


Question 1. ‘In general, what do you visualize as the implications of space 
telecommunications for the Office of Defense Research and Engineering? What 
are your areas of responsibility in this regard?’’ 

Answer. The ODDRE recognizes that space communications will have impor- 
tant military applications. We further recognize that effective planning for the 
use of the electromagnetic spectrum in the very early stages of programs in this 
area is of vital importance to the future of the Nation. The Office of the Director 
of Defense Research and Engineering (ODDRE) has the following general 
responsibilities in this regard: 

(a) To insure that adequate basic and applied research is going on in all the 
pertinent fields. In discharging this responsibility we must assure that the com- 
bined programs of the Army, Navy, and Air Force are pars such research 
programs and that these programs are well coordinated with other outside agencies 
such as NASA. 

(b) To determine that there is proper development and engineering to insure 
that promising ideas having military worth are explored, first on paper, then in 
the laboratory, and if still promising, in final development of equipment. The 
principal responsibility here is to insure that the service programs, relating to 
operational requirements and the state of the art, are technically sound and can 
be expeditiously carried out within that part of the national economy set aside 
for defense. 

The problem of attaining effective and conservative use of the radio frequency 
spectrum is a vital consideration in planning and carrying out these research, 
developments and engineering programs. 

Question 2. ‘What are your immediate plans for use of the radio spectrum in 
relationship to exploration or practical utilization of space? What are your 
specific needs for frequencies?’’ 

Answer. Plans for use of the radio spectrum and specific needs for frequencies 
arise out of the operations of the Army, Navy, and Air Force and are covered in 
their separate replies to your letters to them. ODDRE has no direct responsi- 
bility for operations but is vitally interested in the effects of research and engineer- 
ing on operational requirements. 

Question 3. ‘‘What are your long-range plans?’’ 

Answer. The ODDRE overall long-range plans in this area are twofold; first 
we will work with the services and JCS in establishing and carrying out effective 
radio yeasey | compatibility programs making sure that adequate emphasis is 
placed on the R. & E. phase of the problem; second, our guidance to the services 
will continue to emphasize the importance of advancing the state of the art in 
those areas which will result in utilization of new portions of the electromagnetic 
spectrum as well as make more effective use of presently used frequencies. The 
latter objective will be approached by efforts to increase the capacity of systems 
in a given bandwidth. 

Question 4. “In what manner does the Office of Defense Research and Engi- 
neering coordinate with other agencies in determining frequency requirements and 
requesting assignments so as to utilize the spectrum most effectively?” 

Answer. These functions are normally discharged by other Defense agencies 
which have operational requirements for the use of frequencies and by the Inter- 
departmental Radio Advisory Committee. However, research and development 
programs are always reviewed to find if they are in consonance with existing 
requirements for frequencies and their proposed usage. 

Question 5. “In what manner does the Office of Silches Research and Engi- 
neering coordinate with other agencies regarding planning and operating equip- 
ment and facilities to prevent unnecessary duplication?”’ 

Answer. ODDRE is actively planning to establish, by mutual agreement 
between the Secretary of Defense and the Director of the NASA, a board for 
coordination and exchange of information that will be the mechanism to coordi- 
nate programs of common interest. In addition ODDRE will coordinate with 
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other interested Government agencies on a less formal basis whenever it would 
appear helpful to our national effort. 

Question 6. ‘‘Do you anticipate that the Office of Defense Research and Engi- 
neering will encounter any problems due to a ‘shortage’ of radio spectrum for 
pepieosed space projects, either for communication at launching sites or with space 
vehicles?’ 

Answer. While the national missile ranges are operated by the services, we are 
cognizant that they have had instances where difficulty was encountered in the 
telemetering circuits due to interference, and it is assumed that in the case of 
space vehicles great care would have to be taken to assure maximum probability 
of having interference free channels for communications. However, we agree 
that, despite our best efforts to make most effective use of the spectrum, one 
can conceive of growth in the use of space which sometime in the future may 
result in “spectrum crowding.” The severity of this problem will depend not 
only upon the growth of space operations internationally but to an important 
degree upon technological accomplishments permitting an extension of the usable 
spectrum and making more effective use of available bandwidth. 

Question 7. “Have you encountered any radio interference with space experi- 
ments? If so, to whom have complaints been registered, and what corrective 
action is suggested or planned?” 

Answer. We are not familiar with any serious complaints of radio interference 
on the limited number of space experiments conducted so far. We feel that the 
establishment of the triservice analysis center as part of the radio frequency 
compatibility program, referred to in our basic letter, will be helpful in determining 
suitable frequencies for use in space experiments. 

Question 8. ‘“‘What role will the Office of Defense Research and Engineering 
play in planning for the forthcoming Extraordinary Administrative Radio Confer- 
ence of the International Telecommunications Union to be devoted to review of 
recent allocations for space telecommunications?”’ 

Answer. The matter of allocations of frequencies is an operational one. Accord- 
ingly, the ODDRE has played no direct role in planning for the forthcoming con- 
ference of the ITU. Members of ODDRE staff have informally discussed 
questions concerning the forthcoming conference with those having the operational 
responsibility. 


DEPARTMENT OF THE AIR FORCE, 
OFFICE OF THE SECRETARY, 
Washington, June 2, 1960. 
Hon. Lynpon B. JoHNSON, 
Chairman, Committee on Aeronautical and Space Sciences, 
U.S, Senate. 


Dear Mr. CuHarrMan: The Secretary has asked this office to reply to your 
letter of April 26, 1960, which asked a number of questions concerning the alloca- 
tions and protection of radio frequencies to be used for satellite and space 
sg acatoane purposes. 

he report entitled “Radio Frequency Control in Space Telecommunications”’ 
by Dr. Wenk, which was enclosed with your letter, has been under intensive study 
within the Air Force. This report focuses attention, among other things, upon 
the need for adequate frequency allocation for space purposes and the unique 
requirement for protection thereof from interference from other electromagnetic 
emissions. 

The Air Force has participated during the past several years in conferences 
at the national and international level wherein frequency allocations for space 
pal ce have been made. We believe that allocations resulting from these 
conferences are adequate to accommodate Air Force space needs for the 
immediate future. 

In recognition of the unusually sensitive nature of space communications and 
the high degree of interference-free operation required, the Air Force, in conjunc- 
tion with the other military services, has instituted a system of operational fre- 
quency coordination. This will be discussed more fully in connection with your 
specific questions. The Air Force has also participated with the other military 
services in instituting a program for the reduction of electromagnetic interference, 
including, of course, interference to space exploration. 

While these actions are considered adequate nationally for the time being in 
regard to frequency allocation and protection, they are nonetheless unilateral. 
They should be accorded the maximum degree of international recognition and 
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adoption in order to create a truly effective radio frequency environment in 
which space activity may be conducted. The Air Force looks to the Extraor- 
dinary Administrative Radio Conference scheduled for 1963 as providing a timely 
and appropriate opportunity for securing international adoption of U.S. proposals 
for the enhancement of space telecommunications. In the meantime, it is antic- 
ipated that space activity may proceed within the telecommunications frame- 
work adopted by the International Radio Conference at Geneva in 1959, together 
with such bilateral or multilateral coordination as may be desirable. 

Please be assured that the Air Force regards the questions you have raised 
to be of great importance in the field of space exploration. Your interest is 
appreciated. If further information is desired, please do not hesitate to contact 
my office. 

Sincerely yours, 
Tuomas C. Muserave, Jr., 
Major General, USAF, 
Director, Legislative Liaison. 


QUESTIONS AND ANSWERS 


Question 1. In general, what do you visualize as the implications of space tele- 
communications for the Air Force? What are your areas of responsibility in 
this regard? 

Answer. Space telecommunications should supplement present communica- 
tions systems by the use of active repeater satellites and inactive reflector satellites 
by adding redundancy of circuits to overcome limitations of present systems, 
and by furnishing reliable high capacity communications systems, worldwide, 
te take care of future growth. It appears now that satellite systems will be- 
oome competitive with present day systems, and actually become cheaper in the 
long run for services furnished than, say, undersea cable links. Further, by using 
satellites, it should be possible to furnish 24-hour communications service to 
polar regions for control of air and sea mobile forces in those areas. Communi- 
cations in these regions are not satisfactory even under peacetime conditions be- 
cause of auroral activity and other limitations, 

Air Force responsibilities in this regard are to: (1) Coordinate with Research 
and Development agencies, including Director of Defense Research and Engi- 
neering (DDRE), Advanced Research Projects Agency (ARPA), and National 
Aeronautics and Space Administration (NASA), on the development of satellite 
communications systems, and (2) furnish the means for placing satellites in proper 
orbits. 

Question 2. What are your immediate plans for use of the radio spectrum 
in relationship to exploration or practical utilization of space? What are your 
specific needs for frequencies? 

Answer. Immediate plans for use of the radio spectrum involve frequencies for 
the SAMOS, MIDAS, DISCOVERER, and DYNA SOAR projects. ese proj- 
ects will require frequencies for telemetry of environmental data, tracking, com- 
mand control, video, and beacons used to assist in tracking and recovery. There 
is also a requirement for frequencies for ground support facilities associated with 
the projects. With respect to the DYNA SOAR project, frequencies will be 
needed eventually for voice communications to and from the vehicle. In addition 
to the above there is a requirement for frequencies for development of communi- 
cations systems designed specifically for use with orbiting satellites. 

Question 3. What are your long-range plans? 

Answer. The Air Force has gone on record that it is logical to extend air power 
into space, and that such “‘aerospace’”’ power includes space weapon and support 
systems. All space projects are in the early research and development phase at 
this time; and it is not possible to exactly define what our future plans are. We 
can state, however, that our plans include operational satellite communications 
systems, operational satellite reconnaissance (visual, infra-red, and electronic) 
systems, offensive and defensive space weapon systems, logical extension of 
D YNA SOAR and other projects being investigated by Director of Defense Re- 
search and Engineering (DDRE) and National Aeronautics and Space Administra- 
tion (NASA), and continued monitoring of research and development space 
programs within the Department of Defense and other Government agencies. 

Question 4. In what manner does the Air Force coordinate with other agencies 
in determining frequency requirements and requesting assignments so as to utilize 
the spectrum most effectively? 

Answer. Frequency requirements for space telecommunications are dictated 
largely by the nature of the individual space research project being undertaken, 
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For example, if it is decided to obtain data in regard to cosmic radiation and 
such information is to be transmitted to earth, certain definite widths of frequency 
bands are required. If on the other hand, it is decided that a satellite is to trans- 
mit pictures within a certain time limit, a much wider band of frequencies will 
be needed. Ordinarily, such requirements are not subject to interagency co- 
ordination. It is in the matter of satisfying the frequency requirements dictated 
by the foregcing considerations that interagency coordination becomes im- 
ortant. 

’ Since 1922 the Interdepartment Radio Advisory Committee (IRAC) has been 
the primary radio frequency coordinating mechanism within the United States. 
This Committee’s membership, functions, and methods of operation are explained 
in considerable detail in the report by Dr. Edward Wenk, entitled ‘‘Radio Fre- 
quency Control in Space Telecommunications.””’ The Department of the Air 
Force, as a member of IRAC, coordinates its requirements for frequency assign- 
ments, including those for space communications, through this Committee, 
generally after such assignments have been coordinated with the Departments 
of Army and Navy. This mechanism has for many years shown itself to be 
satisfactory in avoiding interagency conflicts and interference. 

Question 5. In what manner does the Air Force coordinate with other agencies 
regarding planning and operating equipment and facilities to prevent unnecessary 
duplication? 

Answer. The Air Force coordinates with the Advanced Research Projects 
Agency (ARPA) and National Aeronautics and Space Administration (NASA) 
on development programs under these agencies. Recently, with the establish- 
ment of an Assistant Director of Defense Research and Engineering for Ranges 
and Ground Support, coordination is being effected with this office. To insure 
that there is no unnecessary duplication within proposed operational programs, 
the Air Force has submitted its program objectives for operational active satellite 
communications systems to the Assistant Secretary of Defense, Supply and 
Logistics (S. & L.), in accordance with Department of Defense instructions. 
These objectives have also gone to the Director of Communications-Electronics 
of the Joint Staff. Operational satellite reconnaissance systems, such as SAMOS 
and MIDAS, are reviewed by the Joint Staff and by the Office of Defense Research 
and Engineering before operational plans are approved, and action is taken to 
implement them. 

Question 6. Do you anticipate that the Air Force will encounter any problems 
due to a “shortage’’ of radio spectrum for projected space projects, either for 
communications at launching sites or with space vehicles? 

Answer. Under the space program as presently planned, the Air Force does 
not expect to encounter a ‘‘shortage”’ of radio spectrum space for communications 
at launching sites. The frequency management procedures in effect at Air Force 
launching sites permit a very high degree of economy of frequency utilization. 
Under this system it should be possible to provide frequencies for the expected 
growth of this type of operation without significant requirements for additional 
spectrum space. 

With regard to the availability of radiofrequencies for communication with 
space vehicles, it is expected that the imminent installation of wide band systems 
in such vehicles, together with the ever-increasing requirement for additional 
channels to transmit more information from space will place a heavy burden on 
the relatively few narrow frequency bands allocated to the space service by the 
Radio Conference of 1959. This potential shortage will require coordination and 
cooperation on a national and international basis to assure that maximum possible 
frequency sharing is employed and unessential signals are eliminated. 

Question 7. Have you encountered any radio interference with space experi- 
ments? If so, to whom have complaints been registered, and what corrective 
action is suggested or planned? 

Answer. Interference encountered with space experiments has been negligible 
to date. With respect to missile sites, frequency coordination and interference 
control procedures exercised by area frequency coordinators have successfully 
suppressed potential interference. These area frequency coordinators, estab- 
lished by the Joint Chiefs of Staff, are uniquely equipped to supérvise and control 
electromagnetic radiation in the test range environments to assure that harmful 
interference is not caused to space experiments. Military area frequency co- 
ordinators have been established at the Air Force Missile Test Center at Patrick 
Air Force Base, Fla.; Naval Missile Center, Point Mugu, Calif.; the Army Proving 
Ground, Fort Huachuca, Ariz., and the Army White Sands Missile Range, Las 
Cruces, N. Mex. 
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The areas of cognizance of these frequency. coordinators are extensive. For 
example, in the case of the Air Force Missile Test Center, the area embraces the 
entire State of Florida including the Key West area, the area enclosed within a 
200-mile radius of the h uarters building, Patrick Air Force Base, Fla., and 
the area enclosed within a mile radius of the headquarters building, Eglin 
Air Force Base, Fla, The area frequency coordinators maintain current records 
of Government and non-Government frequency assignments. All frequency 
usage by the military departments which might cause harmful interference in 
this area are coordinated with the area frequency coordinator. In addition, the 
area frequency coordinator maintains extensive monitoring facilities employing 
the best available frequency and control analysis equipment, both airborne and 
ground, on a full-time basis to identify sources of electromagnetic radiations which 
might interfere with range operations. By mutual agreement with installations 
and units within their area of cognizance these coordinators arrange for time 
sharing to minimize interference. On the range itself the coordinators exercise 
the most exacting control over radiofrequency usage. 

With respect to interference at other locations, only one case has been brought 
to the attention of the Air Force. This case, which involved Air Force inter- 
ference to the Jodrell Bank receiving site, Manchester, England, was cleared 
almost immediately by coordination with the Air Force unit concerned. 

Question 8. What role will the Air Force play in Poe for the forthcoming 
Extraordinary Administrative Radio Conference of the Internationat Telecom- 
munications Union to be devoted to review of recent allocations for space tele- 
communications? 

Answer. The Air Force, since its organization, has been an active participant 
in all international radio conferences and preparatory work leading up to the 
formulation of U.S. positions. Accordingly, the Air Force plans to play an active 
role in preparing for and participating in the Extraordinary Administrative 
Radio Conference which is expected to concern itself with radio frequency alloca- 
tions for space telecommunications. The Air Force will designate one or more 
staff members as members of the U.S. delegation to that conference. 

The Department of State has requested the IRAC for an expression of its views 
concerning the need for an international conference on space communications, the 
approximate time such a conference should be held, and the proposals to be 
submitted by the United States. 

As a member agency of the IRAC, the Air Force intends to make detailed 
studies of the adequacy of radio spectrum allocations wee by the 1959 Geneva 
Radio Conference. ased on these studies, the Air Force will collaborate in 
preparing proposals for changes in frequency allocations for space communications 
to cater to foreseeable future requirements. 

Additionally, the Air Force will initiate action within the IRAC and in confer- 
ence preparatory committees toward the drafting of any proposal deemed neces- 
sary to the furtherance of the U.S. space research effort. The unique radio 
interference aspect of space vehicles is one example of an area needing careful 
study. This should be examined both from the standpoint of interference to 
reception of extremely weak signals from space vehicles and also interference 
caused by space vehicles which have served their useful purpose (spent satellites) 
to other spectrum users. 


DEPARTMENT OF THE ARMY, 
OFFICE oF THE SECRETARY OF THE ARMY, 


Washington, D.C., May 26, 1960. 
Hon. Lynpon B. JoHNson, 


Chairman, Committee on Aeronautical and Space Sciences, 
U.S. Senate. 


Dear Mr. Cuarrman: Your letter of April 26 requesting answers to some eight 
ee regarding space telecommunications has been the subject of careful 
study. 

Since August 1945 when the Army brought Dr. Wernher von Braun and his 
colleagues to the United States to work on the rocket program, a concentrated 
and continuing effort has been exerted by the Army to utilize satellites for various 
communications purposes. In this regard the U.S. Army Signal Corps was first 
to conduct and publish propagation studies for the utilitization of radio frequencies 
for outer space communications. These studies were published in July and 
September of 1958 respectively and are entitled “Optimum Frequencies for Outer 
Space Communications’ and ‘Tentative Evaluation of Transmission Factors for 
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Space Vehicle Communications.” 
in space communications within the United 
studies as authority. 

I xnow you will agree that the key role played by the Army in the communica- 
tions and electronics aspects of our space research programs to date has been an 
important bastion in the success of our space experiments. The Army is especially 
proud of the communications know-how of the U.S. Army Signal Corps in our 
space experiments. 

We are cooperating with other agencies in the projects which will lead to 
practical communications satellites and are endeavoring to integrate these ac- 
complishments with sound radio frequency planning. 

The Army is keenly interested in all the subjects raised in your questions and 
agrees with you that the radio spectrum is a natural resource of inestimable value 
to the Nation. I hope the attached answers to your questions will be of help to 
your committee in its efforts to analyze and understand the problems involved in 
space telecommunications. 

Sincerely, 


Many oe connected with or interested 
tates have utilized and quoted these 


R. L. Virrrvup, Major General, G.S. 


Question 1, The implications of space telecommunications for the Army may be 
grouped into the following categories: 

(a) A possible means of providing intra-Army communications over long 
distances. 

(6) A possible means of leasing channels for intra-Army communications over 
long distances from whatever operating agency or authority is operating these 
acilities. 

(ec) Exploitation of new radio frequency spectrum areas which at present are 
propagationally unsuitable for long-distance communications. 

(d) A possible means of furnishing all countries of the world adequate public 
telephone and telegraph communications by relieving the existing pressures on 
the high-frequency (long-distance) radio spectrum between 4 and 27.5 Mc/s. 

(e) e frequency allocation impact on the Army’s use of radio frequencies 
throughout the radio spectrum and throughout much of the world, if and when 
iroqneney apes is allocated for space communications. 

; i ) The Army’s areas of responsibilities in this regard may be summarized as 
ollows: 

(a) Long-distance communications —The Army must maintain long-distance 
communications to oversea bases in various parts of the world in order to permit 
the control and direction of Army forces. In general, these communications now 
are usually supported by the use of radio frequencies between 4 and 27.5 Mc/s 
and will continue to be for as far into the future as the Army can now plan. There 
will be no possibility of diminishing the reliance which the Army must continue 
to place on the use of these frequencies. This will be true regardless of what 
operating agency provides the Army’s long-distance communications service. 

The Army is deeply interested in the possibility of establishing long-distance 
communications links by means of communications satellites. The Army’s 
pioneering in this field has been displayed on the front pages of newspapers 
throughout the world in recent years. 

Through the initiative and engineering skill of the U.S. Army Signal Corps a 
message from the President of the United States was received by the world from 
an orbiting satellite. Project SCORE (Signal Communication by Orbiting Relay 
Experiment) was authorized in July 1958 and communication was established 
between the orbiting satellite and the Cape Canaveral Station on December 19, 
1958. During this time the equipment was designed and tested, personnel were 
trained, and five ground stations were selected and equipped. The satellite was 
developed with a dual capability, that of a delayed repeater and also a real time 
repeater. In the delayed repeater mode, messages are sent from a ground station 
to the airborne system and are stored until a command signal, originating from a 
different ground station, causes the airborne system to transmit this information 
to the ground stations originating the command. For real time repeater oe 
tion, the satellite serves as an active radio relay repeating station with capability 
of relaying for considerable distances by virtue of the extreme elevation of the 
airborne repeater. 

In addition, a television weather satellite entirely developed under the technical 
supervision of the U.S. Army Signal Co was successfully launched. e 

satellite contains two television cameras which take individual photographs of 
hurricanes, cyclonic patterns, shows individual cloud types, tornado breeders, 
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and thunderstorms. These photographs are stored in magnetic ta in the 
satellite and then fed, on radio command, to ground stations. When the satellite 
is in range, it can be commanded to transmit the TV picture of the moment 
directly to earth, without being taped. One of the two basic ground stations 
working with the satellite is located at Fort Monmouth, N.J., and is operated by 
the Army Signal Corps. 

These facts are merely examples of the pioneering which the U.S. Army Signal 
Corps has done in the communications and electronics areas incident to space 
research and other projects which look forward to space communications for world- 
wide communications purposes. 

(b) Frequency allocations.—The Army is responsible for providing the radio 
frequency support for communications and electronics equipments necessary to 
provide combat readiness for the Army under various types of emergencies, in- 
cluding nuclear war. Any frequency space which is allocated for space communi- 
cations and telecommunications will automatically require a readjustment of 
frequency allocations for some other users of radio, and, for that reason, the 
Army, as a user of radio frequencies for various purposes throughout the radio 
spectrum, is actively studying and will participate in all negotiations at national 
and international levels having to do with frequencies for space telecommunications. 

3. The World Radio Conference of Governments which met in Geneva in 1959 
set a notable precedent in allocating certain radio frequencies for space research 
purposes. The Army actively engaged in the formulation of the U.S. position 
for this Conference, together with other agencies of the Government, the Federal 
Communications Commission, and industry. The Army supported the U.S. 
proposals for the Geneva Conference which led to the treaty allocations of 
frequencies for space research. Moreover, the Army frequency manager was the 
U.S. spokesman on the Frequency Allocations Committee of the Geneva Con- 
ference and actively pursued the studies in that Committee which led to the treaty 
provisions. The Chief of the U.S. Army Radio Frequency Engineering Office 
was the U.S. spokesman on the working group of that Committee which dealt 
with frequency allocations between 27.5 and 960 Mc/s, a portion of the radio 
spectrum which is of great importance for space research communications. 

4. In evaluating the aforementioned possibilities of greatly increased and im- 
proved communications channels over long distances which may be developed 
with the advent of communications satellites and with full weight given to the 
Army’s intense interest in the projects which will eventually lead to these 
objectives, it must be emphasized that the satisfaction of the Army’s long-distance 
communications requirements must be by some means which will provide securit 
and reliability in the event of hostile actions by any country. For example, if 
radio transmitters on such space objects could be rendered inoperative by a hostile 
country, then communications via such communications satellites would not meet 
the Army’s need for long-distance communications in event of an international 
emergency. Presumably such international emergency would include the possi- 
bility that any hostile country would endeavor to render inoperative any communi- 
cations satellite upon which the U.S. Army was relying for long-distance com- 
munications. For this reason, the Army must continue to rely on the use of 
radio frequencies between 4 and 27.5 Mc/s at least until there is in operational use 
a communications satellite which cannot be rendered inoperative by a hostile 
country in event of an international emergency situation. 

Question 2. Our immediate plans for space communications satellites include 
two different types of communications facilities. One is a comparatively low- 
altitude satellite called a delayed repeater. The second is a high-altitude syn- 
chronous satellite giving direct or instantaneous communications. Both of these 
at present are directed by the Advanced Research Projects Agency (ARPA). 
Both have a different but necessary function to perform for Army communications. 
The first, the delayed type, will serve as a means of handling traffic which can toler- 
ate the delays encountered by the approximately 1 hour 20 minutes orbital period 
around the earth. The second or so-called synchronous satellite uses three satel- 
lites spaced around the earth so that instantaneous communications at all points 
of the earth can be realized, except for extreme polar regions. Our specific fre- 
quency needs for these two types of satellites are principally in the microwave 
region from 2,000 to 8,000 megacycles. 

Question 3. Our long-range plans envisage the eventual satisfaction of frequency 
needs between approximately 2,000 and 8,000 Mc/s and perhaps at higher frequen- 
cies. The use of more sophisticated modulation techniques and perhaps wider 
bandwidths as a part of larger and heavier space stations will be a major factor in 
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the future in helping to determine the amounts of spectrum at the different orders 
of frequency which will be allocated. 

Question 4. 1. The Army closely coordinates with other agencies in determining 
frequency requirements and requesting assignments so as to utilize the spectrum 
most effectively. The Army is a member of the Interdepartment Radio Advisory 
Committee (TRAC) and of its Frequency Assignment Subcommittee. In this 
capacity, Army representatives are in continual daily contact with their counter- 
parts in the Navy, Air Force, National Aeronautics and Space Administration 
(NASA), Federal Communications Commission (FCC), and all agencies who are 
users of radio. Whenever an Army frequency requirement, for any purpose 
including the use of frequencies for space communications, arises, the technical 
characteristics of such uses of radio are coordinated with other users of the spec- 
trum and with the FCC in order to insure in advance of actual operation that 
interference will be avoided. This daily informal frequency coordination is 
followed by formal coordination at the monthly meetings of the Frequency Assign- 
ment Subcommittee of the IRAC. 

2. In the event any question of allocation of frequency space for space com- 
munications arises, this matter is discussed and acted upon in the IRAC in joint 
session with the liaison representative of the FCC. The Army is always active 
in such discussions and collaborates with all interested agencies in the interest of 
promoting the most effective use of the radio spectrum. 

Question 5. To date, all U.S. Army oe Corps research and development 
efforts in the field of communications satellites have been under the direction of 
ARPA. ARPA provides funds, on a case-by-case basis, to an individual service 
with precise delineation of responsibility. ARPA keeps the three services advised 
of all such activity and assignments of responsibilities. In regard to radio frequen- 
cies, the Army coordinates with other agencies regarding the planning and opera- 
tion of equipment and facilities in order to ore radio interference. Repre- 
sentatives of Army, Navy, Air Force, ARPA, NASA, and other interested agencies 
are in constant contact for this purpose. 

Question 6. There will certainly be some problems. To the extent that the 
projected space projects will require frequencies of the order of 2,000 Mc/s and 
higher in the radio spectrum, there will less difficulty in satisfying this type 
of frequency requirement than there is for many of the existing uses of radio. 
Until the eventual frequency allocation proposals for space satellites are formu- 
lated, it will not be possible to give a quantitative evaluation of the impact on 
allocation for the existing uses of radio. Qualitatively, however, it is a mathe- 
matical fact that when a new allocation for a new use of radio is established, the 
spectrum space for prior uses of radio will be consequentially diminished. 

Question 7. Interference is a matter of degree and there has been relatively 
little interference out of space experiments to date. This is primarily due to the 
skill of the Army frequency experts in selecting frequencies for such e iments 
and to the technical arrangements for the use of the equipments. ese have 
reduced the possibilities for such interference insofar as the experiments to date 
are concerned. It is logical that some interference may arise in the future. If 
so, these cases would be handled in exactly the same way as for all other inter- 
ference cases; that is, use of established interagency procedures for the identifi- 
cation and location of sources of interference and referral to appropriate frequency 
offices of the agencies concerned with the details. Thousands of such cases are 
so handled every year among the various agencies in Washington, or by local co- 
ordination in the field when appropriate. Streamlined facilities and procedures 
exist in the field for this purpose. The Army does not foresee that any changes 
in the existing procedures for revolving interference cases should be made merely 
to cater to use of frequencies for space communications since the existing pro- 
cedures are designed to cater to this problem. In fact, one of the most effective 
aspects of the existing interference resolution procedures is that it applies to the 
entire radio spectrum and to all uses of radio. To have a different or special 
procedure to eliminate radio interference when one particular use of radio is 
involved would degrade the effectiveness of the overall procedure. 

Question 8. The Army has always ee an active role in planning for all 
radio conferences of the International Telecommunication Union and will do s0 

in the case of any Extraordinary Administrative Radio Conference of that Union 
which reviews the recent allocations for space telecommunications or considers 
the matter of allocating radio spectrum space for space telecommunications. 
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DEPARTMENT OF THE Navy, 
OFFICE OF THE SECRETARY, 
Washington, D.C., June 18, 1960. 

Hon. Lynpon B. JOHNSON, 

Chairman, Committee on Aeronautical and Space Sciences, 

U.S. Senate, Washington, D.C. 


My Dear Mr. Cuarrman: This is in response to your letter of April 26, 1960, 
which requested information relative to the provision of radio frequencies to 
meet space telecommunications needs. 

The Navy concurs wholeheartedly in your view that the radio spectrum is a 
natural resource of inestimable value to the Nation, and the manner in which it 
is used can vitally affect both the national defense and the public welfare. The 
Navy is reliant to an ever-increasing degree upon communications-electronics 
devices as an integral part of modern weapon systems and for all means of com- 
mand and control. Thus, the radio frequency spectrum is indispensable to naval 
operations. In fact, it is only since the advent of radio that timely communi- 
cations with ships at sea has been possible. 

Enclosed herewith please find answers to the questions posed in the attach- 
ment to your letter of April 26. This material is classified because of certain 
of the information contained in paragraphs 1 and 2 under question 2 and para- 
graph - under question 3, and may be downgraded to unclassified upon removal 
thereof. 

You may be assured that the Navy is vitally concerned in insuring that satis- 
factory frequency allocations, compatible with the needs of other radio services, 
are provided for space telecommunications. I appreciate this opportunity to 
apprise you of our views on this subject and trust that the enclosed material is 
responsive to your queries. 

Sincerely yours, 


W. B. FRANKE. 
Question 1. In general, what do ae visualize as the implications of space 
telecommunications for the Navy? 


n /hat are your areas of responsibility in this 
regard? 


Answer. (1) Space telecommunications form an integral part of the Navy’s 
space program. Further, the Navy recognizes both the advantages and problems 
associated with the advent of space telecommunications. Radio communications 
are a fundamental and basic requirement for support of the Navy’s mobile sea 
and air forces. Certain frequency ran are vitally associated with specific 
naval operational objectives, ee ie Low Frequency for submarine and 
worldwide communications and Very High Frequency and Ultra High Frequency 
for static free aircraft communications. Space telecommunications, involving 
space relay systems, offer a primary means of increasing the utilization of the 
total radio frequency spectrum for worldwide deployed naval forces. Since the 
vast majority of the electromagnetic spectrum (VHF, UHF, and beyond) is 
limited to line-of-sight transmission, its exploitation is only possible over global 
distances by the use of space relay systems. To the Navy, who cannot utilize 
landlines to supplement communications and data transmission to ships, space 
communications offers tremendous advantages. The Navy is actively engaged in 
the exploitation of space relay as a means of improving both the performance and 
reliability of radio communications. Objectives related specifically to space 
telecommunications involve: 

(a) Increased utilization of specific segments of the radio frequency spec- 
trum for long-distance communications to and from naval forces through 
space relay (both delayed repeater and real time). 

(6) Development of space communications systems free from manmade 
and ionospheric disturbances which disrupt long-range medium and high 
frequency telecommunications. 

(c) Development of space telecommunications systems which are less 
susceptible to unfriendly action. 

-(2) All Navy space system programs will have their effect on the problems 
of space telecommunications. The Navy has established operational require- 
ments in the following areas, all of which will involve some forms of space tele 
communications: 

(a) A high accuracy navigation system using artificial earth satellites. 

(b) A communication satellite relay system. 

(c) An electronic reconnaissance satellite. 

(d) A reconnaissance/surveillance satellite system. 

(e) A naval weather satellite system. 
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(f) A satellite survey system. 

(g) An antisatellite weapons system. 

(h) An air/sea launch system for satellite payloads. 

(7) A sea-based manned maneuverable interceptor spacecraft weapon 
system. 

(j) A satellite detection and reconnaissance defense system. 

(3) Space vehicles are currently programed which will place additional demands 
on the radio frequency spectrum for purposes other than conventional communi- 
cations. Vehicle guidance and control, telemetering requirements and data, 
transmission links will all create an additional load for broad-band channels in 
higher frequency segments of the radio frequency spectrum. 

(4) It should be noted that certain space related programs, such as satellite 
detection, while not involving space borne radio receivers or transmitters, still 
must be carefully considered in the overall problem of frequency utilization. 

(5) The Navy has recognized the advantage of space relay and has pursued the 
communications by moon relay system (CMR) to the point where it has been used 
for handling operational communications. The Sugar Grove, W. Va., 600-foot 
radio telescope now under construction is another example of the Navy’s program 
to employ space technology to the satisfaction of operational requirements. Addi- 
tionally, the Navy has a satellite experiment planned for the fall of 1960 to investi- 
gate the propagation properties of certain portions of the radio spectrum through 
the ionosphere. Operational applications will be dependent upon the results of 
this investigation. Research is programed for 1961 and 1962, with a view to 
development of shipboard terminals for space telecommunications systems. 

Question 2. What are your immediate plans for use of the radio spectrum in 
relationship to exploration or practical utilization of space? What are your 
specific needs for frequencies? 

(1) [Deleted.] 

(2) [Deleted.] 

(3) In preparing for the International Radio Conference, Geneva, 1959, the 
military services provided the lead in developing recommendations for frequency 
allocations for Earth-Space and space services. At that time, little was known 
as to the ultimate nature of the spectrum requirements for space telecommunica- 
tions. Extensive coordination was effected at the national level, and the recom- 
mendations and views of the American Rocket Society, Air Force Ballistics Missile 
Division, Jet Propulsion Laboratory, National Aeronautics and Space Agency, 
Signal Corps Eaennesing Laboratory, National Bureau of Standards, and the 
Naval Research Laboratory were taken into account in these deliberations. As 
a result, the U.S. proposal to the Geneva Conference contained eight specific 
bands—i.e., 25.6-25.65, 135-136, 1700-1725, 1825-1850, 2275-2300, 8300-8400, 
15150-15250, and 31500-31800 M/es—for accommodation of the Earth-Space 
service on a primary basis. These bands still reflect the order of magnitude of 
present radio frequency needs for space telecommunications as viewed by the 
Navy. One additional requirement exists in the vicinity of 1,000 M/es for pre- 
cision satellite tracking. This need is under consideration at the national level. 

(4) The order and magnitude of ultimate radio frequency allocations necessary 
to support space telecommunications cannot be precisely assessed at this time. 
This field, being relatively new, is undergoing continuous investigation to deter- 
mine its application for military use. Specific frequency allocation requirements 
will become more clearly defined as a result of continued evaluation and develop- 
ing technology. In the application of space technology, care should be exercised 
to insure that available resources, including radio frequencies, are not exploited 
in the initial phases of the science to such a degree as to possibly preclude the 
satisfaction of future requirements. 

Question 3. What are your long-range plans? 

(1) It is apparent that the very global nature of space and the tremendous 
additional demands that its exploitation will place on the finite electromagnetic 
spectrum, dictate the maximum of joint use and user responsiveness. The Slavs 
strongly believes that the only efficient way to accomplish these objectives is in 
the spirit of the Unification Act. Accordingly, the Navy has proposed to the 
Joint Chiefs of Staff that a Joint Space Command be established to be operated 
by, be fully responsive to, and fully exploit for all, the different unique capabilities 
of all the services. 

(2) In accordance with Department of Defense instructions, the Navy has 
submitted its operational requirements for space systems to the Department of 
Defense along with the other services so that they can be coordinated into a 
minimum number of separate systems that would be responsive to and serve all 
users. These requirements are listed under the answer to question 1. 
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(3) The Navy’s long-range plans for space in general cover the development 
of systems to fulfill the operational requirements. Communications and the 
electromagnetic spectrum are, of course, involved in all these systems. 

(4) [Deleted.] 

(5) The frequency aspects of Space Telecommunications were treated at the 
International Radio Conference, Geneva, 1959, previously mentioned under ques- 
tion 2. At this Conference, wherein 88 countries participated, the rest of the 
world was not prepared to accord space requirements the degree of recognition 
proposed by the United States. The Conference considered that until the results 
of certain present space research programs are available, the specific needs and 
extent to which space radio communications services and other radio communica- 
tions services may share frequencies without harmful interference, cannot be 
assessed accurately. Accordingly, the several frequency bands made available to 
the Space and Earth-Space services were ‘‘for research purposes”’ only. 

(6) The foregoing action of the Geneva Conference represents a significant 
stepping stone in the introduction of a new telecommunications service into the 
already heavily taxed usable radio frequency spectrum. In participating further 
in space frequency allocation planning at the national level, looking toward the 
Extraordinary Administrative Radio Conference in the latter part of 1963, the 
Navy will press for— 

(a) Review of the U.S. proposal for space at the Geneval Conference in 
the light of ensuing developments. 

(b) Ultimate revision of the International Table of Frequency Allocations 
so as to be more responsive to space needs. 

Question 4. In what manner does the Navy coordinate with other agencies in 
determining frequency requirements and requesting assignments so as to utilize 
the spectrum most effectively? 

(1) Within the Navy, the responsibility for the procurement, assignment and 
protection of all radio frequencies employed by U.S. Navy and Marine Co 
units rests with the Chief of Naval Operations, who has delegated the task to the 
Assistant Chief of Naval Operations for Communications. This responsibility 
involves: 

(a) The determination of the radio frequencies necessary to support the 
communications-electronics needs of the Navy Department. 

(b) The assignment of radio frequencies to communications circuits or 
services, radio stations, units of the operating forees, or specific electronic 
equipments. 

(c) The protection of radio frequencies from interference, actual or 
potential. 

(d) Participation in military, national, and international negotiations 
relative to frequency allocation matters. 

7 (e) Promulgation of information on radio propagation predictions and con- 
itions. 

(f) The provision of guidance to developmental agencies as to appropriate 
frequency bands for the development of new communications-electronics 
equipments. 

(2) So far as the Navy is concerned, the coordination effort in determining 
frequency requirements and requesting assignments falls within three basic 
areas—international, national, and intramilitary. 

3. In the international field, the primary body is the International Telecom- 
munications Union (ITU), to which 101 countries belong. The International 
Radio Regulations, and in particular the International Table of Frequency Allo- 
cations and the procedures of the International Yreqpeney Registration Board, 
serve as guides in the planning, operational, and interference resolution phases of 
naval communications-electronics. The Navy takes an active part in the pre 
aration for, and activities of, conferences convened under the auspices of the iT 
The senior military representative on the U.S. Delegation to the Geneva Con- 
ference was a naval officer. 

(4) Nationally, the Navy has maintained membership on the Interdepartment 
Radio Advisory Committee since its inception in 1922. This body, meeting in 
joint session with liaison representatives of the Federal Communications Com- 
mission, is, from a practical standpoint, the main frequency assignment body of 
the United States. It is through this IRAC-FCC mechanism that the frequency 
requirements of all national interests are coordinated. 

5) From an intramilitary standpoint, the Navy maintains close liaison with 
the other military departments through membership on the Joint Frequency 
Allocation Panel of the Joint Chiefs of Staff. This body coordinates the require- 
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ments of the unified theater commanders, serves as the focal point for military 
coordination with foreign military boards (Canada, United Kingdom, Australia, 
and NATO), and processes frequency applications for all military communication- 
electronic equipments designed to radiate or receive radio frequency energy. 
The operational nature of the coordinatior effected within, and by, the Joint 
Frequency Allocation Panel results in the rapid and efficient handling of frequency 
transactions based on engineering solutions. Over the period of many years, 
this has proven to be an extremely effective mechanism for coping with intra- 
military frequency problems. 

Question 5. In what manner does the Navy coordinate with other agencies 
regarding planning and operating equipment and facilities to prevent unnecessary 
duplication? 

(1) The answers to question 4 provide a partial response to the manner in 
which the Navy coordinates with other agencies regarding planning and operating 
equipment and facilities to prevent unnecessary duplication. 

(2) Close coordination within the Naval Establishment in the development and 
operation of communications-electronics eee is insured through the 
Frequency Allocation Advisory Board, under the chairmanship of the Assistant 
Chief of Naval Operations (Communications), which provides information and 
coordinated guidance relative to naval use and maragement of the radio frequency 
spectrum. This body is comprised of all cognizant interests within the Office of the 
of the Chief of Naval Operations, the technical bureaus, and research establish- 
ments. 

(3) On a joint and combined basis, the military services maintain continuous 
liaison through the Joint Frequency Allocation Panel of the Joint Chiefs of Staff 
to avoid duplication of frequency assignments and allocations so that electronic 
devices will be compatible under combat conditions. A catalog of military com- 
munications-electronics equipment, complete with technical characteristics, is 
maintained. This information serves as a guide in the provision of frequency 
allocations for new electronic equipments and as a ready source of reference for 
development interests as to equipment currently available. 

(4) In the research and development area, coordination is effected with the 
other military departments, the Director of Defense Research and Engineering, 
the National Aeronautics and Space Administration, and other Government 
agencies and civilian activities, as appropriate. 

(5) To avoid duplication in planning and operating equipment and facilities, 
Navy programs and objectives are coordinated on an intradepartment basis. 
When matters of interest to more than one military service are involved, cross- 
service agreements may be entered into. These agreements delimit the areas of 
responsibility of interested parties and may involve one service procuring elec- 
tronic equipment or receiving services from another. All communicatiors pro- 
grams involving an expenditure in excess of $100,000 are submitted to the Secre- 
tary of Defense for approval. The Secretary of Defense refers these programs 
to the Joint Chiefs of Staff for review and recommendation as to whether or not 
(a) the program can be satisfied by existing or planned means, (b) the program 
should be modified or expanded to meet the needs of tother DOD departments 
and agencies, and (c) the program should be undertaken. 

Question 6. Do you anticipate that the Navy will encounter any problems due 
to a “shortage” of radio spectrum for projected space projects, either for com- 
munication at launching sites or with space vehicles? 

(1) Usable radio frequencies are indeed a vital and scarce national resource. 
As in the case of virtually any other project wherein radio frequencies are essen- 
tial, it is to be anticipated that problems will be encountered due to the “shortage” 
of radio spectrum for projected space projects. 

(2) Due to its finite nature, optimum use of the radio frequency spectrum is a 
necessity to assure that the n of the service are satisfied along with the 
requirements of other radio services, such as radio astronomy, radionavigation, 
broadcasting, and maritime and aeronautical mobile communications. The inter- 
national, national, and intramilitary structures treated under question 4 are con- 
sidered to be adequate to cope with the general allocation aspects of space tele- 
communications. 

(3) The concentration of electronic applications in the immediate proximity 
of military test ranges is so great as to warrant special consideration. During 
the past 5 years, the Joint Chiefs of Staff have established test range te 
coordinators at the Army Missile Test Center, White Sands, N. Mex., Patric 
Air Force Base, Eglin Air Force Base, Naval Missile Center, Point Mugu, Calif., 
and the Army Electronic Proving Ground, Fort Huachuea, Ariz. The military 
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services coordinate operations within 200 miles of the aforementioned activities 
so as to reduce interference to an absolute minimum. The frequency coordinator 
concept has been a most satisfactory method of coping with this intricate problem. 

(4) Special arrangements may be necessary in the case of the immediate vicin- 
ity of extremely high gain antennas engaged in space research and operations. 
Such an arrangement was developed on a national basis to protect the Sugar 
Grove, W. Va., 600-foot radio telescope installations. 

Question 7. Have you encountered any radio interference with space experi- 
ments? If so, to whom have complaints been registered, and what corrective 
action is suggested or planned? 

(1) As might be expected in view of the heavy concentrations of electronic 
equipments involved, harmful interference has been experienced in connection 
with space experiments. The majority of this interference has been in the 
immediate vicinity of the major test ranges. The magnitude of the reported 
interference, however, has not been sufficient to constitute a serious deterrent 
to space efforts. 

(2) The test range frequency coordinators described in response to question 6 
maintain close surveillance over all frequencies within their geographical areas of 
cognizance and, prior to primary launchings, request all interests to observe 
radio silence as required in appropriate frequency bands. Cooperation in these 
efforts has been excellent. An intricate system of ground and airborne monitoring 
facilities has been established to assist the test range frequency coordinators in 
the execution of their responsibilities. 

(3) The allocations afforded by the International Radio Conference, Geneva, 
1959, provide a measure of recognition of space frequency needs. The ultimate 
solution, however, lies in the provision of worldwide frequency allocations on a 

rimary basis to the space service. This should be the primary objective in 
os. articipation in the Extraordinary Administrative Radio Conference sched- 
uled for 1963. 

(4) The satisfaction of future requirements for all radio services, including 
space telecommunications, will depend not only upon satisfactory frequency 
allocations but also, and to an ever-increasing degree, upon the design and develop- 
ment of equipment whose spectrum occupancy is the minimum necessary to 
satisfy the requirement involved. This objective should be sought by all interests 
engaged in the use and management of the radio spectrum. A positive program 
has been re = by the military services in this regard. 

Question 8. at role will the Navy play in planning for the forthcoming 
Extraordinary Administrative Radio Conference of the International Tele- 
communication Union to be devoted to review of recent allocations for space 
telecommunications? 

(1) The Navy plans to take an active part in the formulation of the U.S. 
position for the forthcoming Extraordinary Administrative Radio Conference of 
the International Telecommunication Union, which will be devoted to a review of 
recent allocations for Space Telecommunications. The objectives set forth in 
answer to question 3 will be sought and Navy material in this regard is under 
development. 

(2) It is ee that Navy personnel will be on the U.S. delegation to the 
aforementioned Extraordinary Administrative Radio Conference. The exact 
nature of the U.S. effort and structure of the U.S. representation are matters 
primarily within the purview of the Department of State. 
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BEFORE THE FEDERAL COMMUNICATIONS COMMISSION 
Washington 25, D.C. 


FCC 60-1162 
94007 


InN THE MarTTreR or ALLOCATION OF FREQUENCIES IN THE BANDS ABOVE 890 Me 


Docket No. 11866 
MEMORANDUM OPINION AND ORDER 


By the Commission: Commissioner Bartley concurring in part and dissenting in 
part and issuing a statement; Commissioner Craven dissenting and issuing a 
statement; Commissioner King not participating. 


PRELIMINARY STATEMENT 


1. In its Report and Order in this proceeding released August 6, 1959, the 
Commission set forth certain policies and other determinations concerning the 
allocation of frequencies above 890 Mc. Such Report and Order concluded the 
Commission’s investigative review of microwave and other frequency allocation 
problems above 890 Me and terminated the fact finding proceeding in this Docket 
which began November 8, 1956. Timely petitions for reconsideration and other 
specified relief, pursuant to Section 405 of the Communications Act of 1934, as 
amended, and Section 1.91 of the Commission’s Rules and Regulations, directed 
against such Report and Order were filed September 8, 1959, by American Tele- 
phone and Telegraph Company (A.T. & T.), the U.S. Independent Telephone 
Association (USIT A), General Telephone Service Corporation (General), The 
Western Union Telegraph Company (Western Union), and the Joint Council on 
Educational Television CET) and Southern Regional Education Board (SREB). 
Certain of these petitioners requested that the Commission withhold any action 
which would implement, in any manner, the policies and determinations set forth 
in the Report and Order, pending disposition of their requests for reconsideration. 
Also, some of the petitioners requested that, if the Commission did not see fit to 
reconsider and make determinations as they requested, it should reopen the record 
to obtain pertinent data. In this connection, A.T. & T. stated that the issuance 
of a final Report and Order in this proceeding did not afford an opportunity for 
review of any preliminary document, such as a proposed or initial decision, which 
would have afforded a basis for commenting upon the policies and determinations 
made by the Commission. Thus, they urged that, only by granting reconsidera- 
tion, will the Commission be able to reach a final determination which gives due 
weight to the specific arguments of the parties directly affected. 

2. Thereafter, pursuant to a petition filed by Motorola, Inc. (Motorola), 
the Commission, by Order released September 18, 1959, extended the time for 
filing oppositions to October 19, 1959, and the time in which to file replies to 
November 9, 1959 (FCC-965). Thus, various documents opposing certain or 
all the petitions for reconsideration were filed, except as noted, on October 19, 
1959, by Motorola, Minute Maid Corporation (Minute Maid); Aeronautical 
Flight Test Radio Coordinating Council (AFTRCC), A.T. & T. (filed October 
16, 1959); National Retail Merchant’s Association (NRMA); International 
Municipal Signal Association (IMSA) and International Association of Fire 
Chiefs (IAFC); Special Industrial Radio Service Association (SIRSA); National 
Committee for Utilities Radio (NCUR); Electronic Industries Association 
(ETA); Associated Police Communications Officers (APCO); Central Committee 
on Radio Facilities of the American Petroleum Institute (API); Aeronautical 
Radio, Ine. (ARINC); Dage Television, Division of Thompson-Ramo-Wool- 
dridge, Inc. (Dage); Ohio State Highway Patrol (Ohio) (filed October 12, 1959); 
City of San Diego (filed October 16, 1959); State of Indiana, Department of 
State Police (Indiana) (filed October 5, 1959); Committee on Manufacturers 
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Radio Use, National Association of Manufacturers (NAM), and the American 
Trucking Association (ATA) (filed September 18, 1959); the City of Los Angeles 
(filed September 28, 1959); Forest Industries Radio Communications (FIRC) 
(two pleadings); and Commonwealth of Virginia, Department of Police (filed 
October 16, 1959). In addition, EIA filed a motion on September 14, 1959, 
for summary denial of the petitions for reconsideration. 

3. Replies to oppositions were filed on November 9, 1959, by A.T. & T., Gen- 
eral, USITA, and Western Union. Thereafter, on November 23, 1959, there 
was simultaneously filed a “Petition to Accept Late Filing of Reply of National 
Association of Educational Broadcasters to Oppositions to Petition for Recon- 
sideration’’ and a ‘‘Reply of National Association of Educational Broadcasters 
to % to Petitions for Reconsideration.”’ 

4. By Order released October 5, 1959 (FCC 59-1018), pursuant to the above- 
described Requests for a Stay, the Commission ordered, in the interest. of orderly 
development of actions by the Commission in the microwave field, a temporary 
stay in implementation of the policies and determinations made by the Com- 
mission in its Report and Order. 

5. In considering the various questions raised by the parties, the Commission 
felt that developments in space communications had occurred subsequent to 
the close of the record in this proceeding, which indicated the desirability of 
bringing up to date, so far as practicable, the record in Docket 11866 concerning 
frequency requirements for space communications. Accordingly, by Order of 
May 18, 1960, the Commission reopened the record in this proceeding for the 
limited and specific purpose of receiving current factual data and information 
as to frequency needs for space communications. Under such Order, all parties 
to this proceeding were permitted to file statements as to such space communi- 
cation needs and were afforded an opportunity to present an oral summary of 
their statements before the Commission en banc on July 18, 1960. In response 
to the Commission’s Order of May 18, 1960, comments and/or testimony as to 
current frequency needs in the microwave bands for space communication were 
furnished by the Office of Civil and Defense Mobilization (OCDM), National 
Aeronautics and Space Administration (NASA), A.T. & T., The Joint Technical 
Advisory Committee (JTAC), Radio Corporation of America (RCA), RCA 
Communications, Inc. (RCAC), Space Science Board of the National Academy 
of Sciences (NAS), Motorola, Western Union, AFTRCC, APCO, Collins Radio 
Company, American Rocket Society, General Telephone & Electronics Corpora- 
tion (G.T. & E.), EIA, NAM, ATA, Lockheed Aircraft Corporation, and Jerome 
B. Wiesner, Director, Research Laboratory of Electronics of Massachusetts 
Institute of Technology. 





























Petitions for Reconsideration and Replies to Oppositions 


6. In the interest of orderly and effective presentation of the statement of 
positions of the parties, the requests for reconsideration filed by the common 
carrier group! and their replies to the opnoniene thereto are combined herein 
and discussed below according to the subject matter and not, in all cases, by 
identification as to proponents. In general, the common carriers request that 
the Commission reconsider its findings and conclusions as to the following 
principal matters: 

(a) Adequacy of frequencies, including space communications needs. 

(b) Liberalized eligibility for private communications systems. 

(c) Litensing of private communications systems where common carrier 
facilities are available. 

(d) Extent of adverse economic effects which the proposed licensing of 
private communications systems would have upon common carriers and 
users of common carrier service. 

(e) Interconnection policies of so-called independent telephone companies. 

(f) Competitive spur in manufacturing of equipment afforded by proposed 
liberalized licensing. 

7. The joint petition for reconsideration filed by JCET and SREB, discussed 
more fully below, requests that the Commission make provision for frequencies 
in the bands below 10,000 Me for intercity educational television usage. 

8. A.T. & T. claims that Section 405 of the Act provides for rehearing, in the 
Commission’s discretion, “if sufficient reason therefor be made to appear’’; that 


1 As sometimes used herein, the “common carriers” are A.T. & T., Western Union, General Telephone 
Service Corporation, and United States Independent Telephone Association. 
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the Commission is not restricted to reconsideration or rehearing only where new 
evidence is offered; and that, under Section 1.191(d) of the Commission’s Rules, 
it may and should undertake reappraisal whenever it appears that its original de- 
termination may be “unjust, unwarranted, or erroneous.” It is claimed that 
the petition for reconsideration is not predicated upon a claim of newly discovered 
evidence but rather upon the belief that the Commission’s decision is not in the 
public interest and was reached through erroneously made basic findings that 
(1) adequate frequencies are available and (2) there was no showing that the 
common carriers’ ability to serve the public would be impaired. It is further 
claimed that, even if such findings were correct, they would not support the 
ultimate conclusion. 

9. In their petitions for reconsideration, the carriers generally claim that the 
Commission’s conclusion regarding adequacy of frequencies is so qualified that 
it can hardly stand as a sound basis for the proposed ‘‘unrestricted”’ licensing of 
private systems; that the Commission has ignored the practical difficulties of 
subsequently effecting corrective action if congestion occurs; that the demand for 
frequencies outgrows the useful spectrum space soon after the technical means 
for using a given frequency has become known; that provision must be made for 
new developments, and particularly space communications, in which field experi- 
ments are being conducted to confirm the theoretical feasibility of employing 
space satellites for communication repeaters; and that we may now be on the 
threshold of a new and important advance in the communications art.2 It was 
claimed by A.T. & T. that, while it is difficult to determine how many frequencies 
should be set aside for space communications, enough i is known so that a determi- 
nation can be made as to the reasonable “‘elbow room”’ needed to accommodate 
satellite communications in the future; and that it appears that several bands of 
frequencies 500 Me wide in the range 900-10,000 Mc are needed for common 
carrier communications via satellites. 

10. The bulk of the comments by the common carriers was directed toward 
the proposed liberalized policy for licensing private microwave systems, the re- 
lated matter of licensing such systems without regard to availability of common 
carrier facilities, and the alleged adverse economic effects upon the common 
carriers and the users of common carrier service resulting therefrom. It is argued 
that these and other poticy determinations herein constitute a drastic departure 
from existing and weil-established policies which have been based upon public 
interest considerations; and that the Commission has not made the affirmative 
finding required by the Communications Act of 1934, as amended, that the 
public interest, convenience and necessity will be served ‘by the liberalized licens- 
ing policies.’ It is claimed that the Commission has an obligation to protect the 
financial integrity of the public utilities under its jurisdiction in order to assure 
good service in the public interest,‘ and that the proposed policies are contrary 
to the public interest, among other reasons, because they will result in enormous 
waste of manpower and materials, unnecessary duplication of facilities at a sub- 
stantial cost and with needless waste of spectrum space; and that large users 
will be benefited to the detriment of the small telephone users. The carriers 
claim that the Commission erroneously shifted the burden of proof in this case 
to the carriers whereas Sections 303, 307, and 309 of the Act place upon the would- 
be private system licensee the burden of establishing public convenience, interest, 
or necessity. It is argued that the Commission states that the record supports 
the determination that there is a need for private systems but fails to indicate 
which of the specific presentations furnishes such support. It is claimed that 
the Commission’s own summary of the evidence adduced shows the weakness 
of the showings of need by private users and, in fact, does not support the finding 
that there is a need for such systems. 


2 to a report entitled ‘Satellites for World Communication,” submitted on May 7, oe 44 
= House of Representatives Committee on Science and Astronautics, H. Rept. No. 343, 86th Co: 
st Session, 


~ Fer emma, det & T. claims that, ther tne proposed unrestricted ee 
Commission d it unnecessary to Pa maga ate — eee red eae 
rues ls seatety to tae bo ean ie ee ee of a 


eyeemn it contrary to the. public interest on the ground that hee wat a absence ofa shi 


point communications systems, as proposed. 
4 Western Union refers to pronouncement of the Reestiengs Ooms Commtpnientions rere Board, in 
— stber thingh, tt: was ctehed that thee govermmens taees to the problems affecting 


wide telecommunication system and be ee Cnet cates caeateae te anes 
continued strength of the telecommunications spell a as a whole. 
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11. It is claimed that, up to this time, the Commission has wisely restricted 
licenses to common carriers and to others for uses where common ¢arrier services 

were either not available or the types of communications required did not lend 

themselves to common carrier operations’ It is also argued that the actions of 

the Commission in the mobile radiocommunications field do not constitute a 

valid precedent for the action proposed in the point-to-point microwave field. 

Further, it is claimed that the communications common carrier field is quite unlike 

the transportation common carrier field in that private transportation meets a 

need not filled by the common carrier whereas the communications common 

carriers are prepared to meet all the communications needs of private users; that 

private microwave systems utilize a limited and valuable national resource whereas 
private transportation facilities do not; and that the ICC does not have jurisdic- 
tion over all means of interstate transportation whereas the FCC does have juris- 
diction over all transmission by radio. It is also argued that the proposed licens- 
ing policy could well result in some communities having little or no common carrier 
facilities and that there is no indication that the Commission took this into 
account. It is further argued that careful planning is essential for the provision 

of adequate common carrier service and to assure that the nationwide common 
carrier communications system will be sufficiently flexible and diversified to re- 
main adecuate in times of national emergency; that only the common carriers are 
in a position to provide a rapid and efficient nationwide communications service 
as contemplated by Section 1 of the Communications Act of 1934, as amended; 
and that the uncoordinated private systems would be of lesser value in times of 
emergency. 

12. The carriers claim that a showing that there are adequate frequencies does 
not support the conclusion that the publie interest would be served by unre- 
stricted licensing of private systems, as, allegedly, the Commission did in this 
ease;* and that it has attempted to brush aside the evidence adduced by the 
telephone companies by simply asserting that their presentations were generalized 
and not specific in nature. They claim that the record clearly demonstrates 
that “unrestricted’’ licensing of private systems would seriously and adversely 
affect the ability of the common carriers to serve the general public; 7 that sub- 
stantial volumes of communications traffic will be diverted from communications 
common carriers; that private system licensees will select the low-cost, high- 
volume routes for their systems and leave the high-cost, low-volume routes for 
the common carriers; that private system licensees will use their systems for both 
exchange and message toll traffic; and that, while the adverse economic effects 
may vary among carriers, they will be substantial and real. 

13. It is claimed that the Motorola study concerning estimated annual loss to 
the Bell System from private system licensing is defective in that it does not make 
allowance for the likelihood that such licensees would divert as much of their 
communications traffic as possible, including both local and long distance message 
communications, and not simply what was formerly common earrier private 
line traffic; that the comparison was made with the total Bell System gross rev- 
enues rather than only its private line revenues; and that such study was limited 
only to the Bell System revenues. The independent companies claim that they 
would suffer adverse economic effects in at least the same ratio as the Bell System. 
Western Union claims that the resultant diversion would have a substantially 
greater effect upon them than it would upon the telephone companies. 

14. In addition to the above-mentioned arguments, the carriers claim that the 
facts set forth hereinafter support a finding that the proposed liberalized licensing 
of private systems would have an adverse effect upon them. Thus, in the first 
oral evidentiary hearing, Western Union adduced evidence, inter alia, that 75 
percent of its gross revenues comes from 125 cities, of which about 75 percent is 
derived from business firms; that its total annual revenues from all its services 


5 Citing, In the Matter of Petition for the Fstablishment of a es Radio Service, 10 Pike and 
Fischer RR 157, and the Commission’s Report in Docket No. 11164, In the Matter of Amendment of Part 
of the Commission’s Rules and Re Governing Ti Auriliary Broadcast Stations, 17 an 

cher RR 1621, claiming the latter reaffirms the importance of preserving the integrity of the nationwide 
television program distribution system operated by common carriers. 

6 Referring to the sentence in paragraph 24 of the Conclusions in the Report and Order which reads: 
‘*Absent a shortage of frequencies, and in the absence of any showing of reasonable likelihood that expanded 
eligibility for private point-to-point microwave systems would adversely affect the ability of the common 
carriers to provide a nationwide communications service or to serve the general public, it does not appear 
that the Commission would be warranted in refusing to authorize private users to use microwave frequen- 
cies for point-to-point operations.”’ 

7 General refers to the action of the Executive Committee of the National Association of Railroad and 
Utilities Commissioners (NARUC) in adopting a resolution which stated, among other things, that unre- 
stricted licensing of private microwave systems “‘may have a serious impact on the revenues of regulated 
common carriers.”” (See NARUC Bulletin No. 96-1959, dated October 27, 1959.) 
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was about $240 to $250 million; that, at the time of the first oral hearing, its 
private wire service revenues totalled about $35 million annually, or about 15 
percent of its total revenues; that about 65 percent of the telegraph channels in 
operation on its existing and certain proposed microwave systems are, or would 
be, in the leased line services; that it expected that there would be a substantial 
growth in facsimile and integrated data processing uses; and that its plans for 
establishing a nationwide microwave system were dependent upon its furnishing 
leased line services. In its petition for reconsideration and rehearing, Western 
Union states that its revenues from private wire services have grown to an annual 
rate of $52 million or nearly 20 percent of its gross revenues; that approximately 
85 percent of its public message revenues are interstate in nature; and that it 
now has approximately 1,800 private wire customers, excluding the various 
departments of the Government, of which 75 account for 56 percent of its annual 
private line revenues derived from commercial, nongovernment sources.’ It 
also stated that the record shows that McLean Trucking Company and Central 
Freight Lines would reduce by 50 percent and 100 percent, respectively, the 
communications facilities they now lease from the common earriers if such 
organizations establish their own microwave systems. Western Union also stated 
that the greater part of its private wire service revenues originated with customers 
who are included either among the companies and organizations which filed 
applications for frequencies or participated in the hearing. It also claims that 
it now has 1,085 charge account subscribers in its public message business, each 
account of which is worth over $1,000 per month to the telegraph company and 
that, from these accounts, Western Union receives a total of $24 million per 
month or $30 million annually which, added to the private wire revenue, brings 
to $82 million annually the total revenue from both sources. It claims that there 
is little doubt that attempts will be made by the microwave equipment manu- 
facturers to persuade these public message charge accounts customers to establish 
their own private microwave systems. 

15. As indicated previously, the carriers also refer to the estimate by Motorola 
that the Bell System may lose a maximum of about $315 million annually as a 
result of the licensing of private systems. USITA states that 35 percent of the 
independent telephone industry’s gross revenues are derived from business and 
industrial services and that most such companies rely on their large business 
customers for a “‘considerable” portion of their toll revenues. They also state 
that Minute Maid, which now leases facilities from certain telephone companies 
in central Florida, has an annual rental of about $50,000 which would be lost to 
such telephone companies if it is authorized to establish its requested private 
point-to-point microwave system in central Florida. USITA also attached to 
its petition an exhibit showing statistical information as to the operations of the 
companies of the United States Independent Telephone Association for the year 
1958 in which it is indicated, inter alia, that during the four-year period 1954 to 
1958, local private line service revenues increased about 100 percent to $5% mil- 
lion; that during the same period, toll private line service revenues increased 
about 110 percent to about $4 million; that the potential loss of private line busi- 
ness constitutes only a portion of the total potential loss which would result from 
the diversion of local subscriber and message toll services to private systems; that 
about 32 percent of their total telephones are furnished for business, extension 
and PBX services; and that net income of reporting independent telephone com- 
panies equalled 12.28 percent of total operating revenues on a composite income 
statement basis. USITA also claims that their witness testified as to the growing 
importance of special services and leased facilities to independent telephone com- 
panies generally; that statistics of the Peninsular Telephone Company (now 
General Telephone Company of Florida) show that the company’s number of 
company-owned toll and special service circuits have increased some eightfold 
since 1941, whereas toll traffic has increased bv sixfold; and that 15 percent of its 
circuits in service at the close of 1956 were assigned to private line services. It 
is claimed that a loss in gross revenue of upwards of 15 percent would, on the 
average, not only produce an immediate operating loss but would also uire 
immediate curtailment of plans for plant and service expansion.’ Ali these data, 


§ No information was furnished as to the total revenues derived from the 75 customers. 

* As the record stood at the time of issuance of the Report and Order which is the subject of the instant 

‘titions for reconsideration, there is no evidence therein as to the alleged increase in local or toll private 
ine service revenues; the percentage of telephones furnished for business, extension and PBX services; 
the net income of the independent telephone companies; nor any evidence to show that a 15-percent loss 
in gross revenues would require curtailment of plans for plant and service expansion. 
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the carriers maintain, support a finding by the Commission that the liberalized 
licensing policy proposed by the Commission would have a serious and substan- 
tial adverse economic effect upon the carriers, and stand as persuasive rebuttal 
to any charge of mere generalization by the carrier on the question of adverse 
economic effect. They argue that, if the Commission feels that it does not have 
sufficient information in the record to support such a finding, it should reopen the 
record so that the carriers may have an opportunity to present evidence on this 
matter. 

16. It was urged, particularly by the independent telephone companies, that the 
Commission made erroneous findings and conclusions regarding the position of the 
independent telephone companies regarding interconnection. They refer to para- 
graph 100 of the Commission’s Report and Order, wherein it is stated that ‘{I}n 
contrast to the Bell System, the independent telephone companies do and will 

rovide circuits to connect private communications systems. ey see no reason 
or such a policy as the Bell System follows * * *’. They then refer to the state- 
ment at page 57a of the Report and Order wherein it is stated that ‘‘“* * * unre- 
stricted interconnection is generally permitted by the independent telephone 
companies.’ It is argued that these findings do not correctly state the position of 
the independent telephone companies. It is stated that most, if not all, of the 
independent company tariffs on interconnection are patterned after the Bell 
System tariffs. hey further state that the above statements apparently were 
taken from the testimony given by Mr. Donald C. Power, who prefaced his state- 
ment concerning interconnnection by stating that he could not speak for every 
independent telephone company but that he could sone for the general system. 
General claims that the testimony of Power related only to the “‘General Telephone 
System.”’ The independents also claim that the testimony presented by a USITA 
witness on the subject of interconnection dealt only with the interconnection of 
two private systems by leased common carrier facilities and claimed that the inde- 
nuadeat companies do not permit general interconnection of a private system with 
their exchange and toll systems. This, they say, has been confirmed by a ques- 
tionnaire sent to the independent companies shortly after the release of the Com 
mission’s Report and Order, and affidavits to such effect were attached to the peti- 
tions for reconsideration. {n this connection, A.T.& T., Western Union, and Gen- 
eral have indicated that they have no intention of relaxing existing tariff restric- 
tions on interconnection with facilities of others. They suggest that, if the Com- 
mission’s Report and Order is finalized as now proposed, then it will be necessary, 
for their own protection, to adopt more stringent interconnection policies. 

17. Western Union and General noted the Commission’s statement in para- 
graph 27 of its Conclusions in the Report and Order that the Commission felt 
that expanded eligibility would afford a competitive spur in the manufacturin 
of equipment and in the development of the communications art. They sugges 
that the Commission’s decision may not have been based on evidence in the 
record, but rather on the arguments in briefs and a letter written by the Depart- 
ment of Justice which refers to Section 314 of the Act. They assert that nothing 
in Section 314 relates to manufacturing, competition among manufacturers, or 
development of the communications art; that the Commission’s authority to 
enforce the antitrust laws by its radio licensing powers is set forth in Section 311 
of the Act, which authorizes the Commission to refuse a license to a person whose 
license has been revoked by the court pursuant to Section 313 of the Act; and 
that there is no authority in the Act to utilize the Commission’s power to allocate 
frequencies as a method of enforcing or creating competition among or otherwise 
affecting manufacturers of radio equipment. It is argued that the Commission’s 
primary obligation is to the public and this is not satisfied when the entire com- 
munications common ¢arrier industry is subject to a policy impelled by a determi- 
nation to provide protection for certain manufacturers, particularly when the 
need is not established in the record. In this connection, Western Union states 
that, despite all the testimony with respect to competition, there was no oe 
on the part of the Commission to ascertain if any restraints would be placed on the 
manufacturers. It is claimed that the ensuing competition would be uneven 
and unfair to the common carriers because the Ctmsaniagion can regulate the rates 
of the carriers, but it has no such authority to control manufacturers’ prices. 
Thus, the manufacturers will cut prices, not only because of competition among 
themselves, but also to attract customers away from the common carriers. Under 
these circumstances, it is argued that competition, if it is to exist, must be on an 
equal basis and that a concept of competition where one of the competitors has 
all the freedom of a trader in the market and the other can only act within well- 
defined limits is antithetical to the meaning of the word. 
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18. As indicated previously, the petition for reconsideration filed by JCET 
and SREB asks that provision be made for frequencies below 10,000 Me for 
educational television microwave systems. They refer to the testimony adduced 
in this proceeding in which they requested frequencies for intercity operation to 
connect various educational institutions and particularly to provide for the 
proposal of the SREB for a sixteen-state educational television network which 
would serve 309 schools and involve over 10,000 route miles. They also refer to 
their request for a band of at least 500 Me in the spectrum between 3,000 and 
6,500 Mc. It is claimed that frequencies above 10,000 Mc would not be satis- 
factory because such frequencies are more subject to propagation limitations and 
vagaries than lower frequencies and that attenuation due to rainfall and other 
atmospheric conditions is much greater on the higher frequencies and there is 
also much more fading. It is claimed that educational television networks could 
be interleaved in the common carrier frequencies. It is argued that there is 
something basically wrong and unsound with an allocation system which ranks 
education behind utilities and petroleum radio and behind certain users such as 
those in the Special Industrial Radio Services, including agriculture, heavy con- 
struction, manufacturing, building construction, mining, specialized industrial 
trading services, engineering services and miscellaneous public services, all of 
which are eligible for frequencies below 10,000 Mc. Attached to the JCET and 
SREB petition was an engineering statement of the firm of A. Earl Cullom, Jr., 
which, in summary, reviews the SREB proposal in Docket 11866 and the Com- 
mission’s decision therein, and the need for lower frequencies for the operations 

roposed. It was stated that frequencies in the spectrum between 3,000 and 6,500 
Me were necessary and that it would be possible to use the same frequencies as 
are being used by common carriers. It is further stated that it may be possible 
to reduce the band requirement to approximately 250 Me. 


OPPOSITIONS TO PETITIONS FOR RECONSIDERATION 


19. As indicated above, there were more than 20 documents filed in opposi- 
tion to the petitions for reconsideration. Most of them were in opposition to 
the petitions filed by the common carriers, but some were in opposition to all the 
petitions for reconsideration. A.T. & T. filed an opposition to the request of 
JCET and SREB to use frequencies allocated for common carrier operations 
below 10,000 Mc for educational television networks. Three other oppositions 
(Dage, AFTRCC, and APCO) specifically eens the request of JCET and 
SREB to reopen the record, but urged that the question of frequencies for edu- 
cational television use be considered separately. Several of the oppositions 
specifically uested that the Commission immediately dissolve or amend its 
stay order of October 5, 1959.!° One party (FIRC) requested that the petition 
of General should be dismissed because, by its own admission, it was not a ents! 
to the proceeding and, therefore, lacks standing. In its petition, Minute Maid 
also renewed the request it made in a letter to the Commission dated August 6, 
1959, requesting expedited action on its pending applications for a point-to- 
point microwave system in central Florida for use in its food processing operations. 

20. As in the case of the petitions for reconsideration, the oppositions will be 
summarized according to comments made and not necessarily identified as to 
the proponent. In general, most of the oppositions to the petitions filed by the 
common carriers take the position that the policy and other determinations made 
by the Commission are amply supported by the evidence in the record in this 
proceeding; that no new evidence or new or novel points have been made, but, 
instead, the arguments advanced by the common carriers are simply a “‘rehash’’ 
of ments previously advanced and disposed of by the Commission; and that 
the: Dominion must a the petitions for reconsideration. Certain of the 
parties request that the Commission summarily deny the petitions for recon- 
sideration. 

21. Most of the oppositions state that, except for space communications needs 
none of the carriers substantially challenges the determination of the Commission 
as to adequacy of frequencies and that, in fact, there are now adequate frequencies 
available. They also claim that there has been no previous Commission policy 
formulated concerning the extent to which microwave frequencies would be made 
available for non common carrier use; that the cases cited by certain of the carriers 
(see footnote 5, supra) do not support the arguments advanced; and that while, 


%” By Memorandum Opinion and Order in Docket No. 11866, released March 4, 1960, the Commission 
denied the requests for immediate dissolution or amendment of its stay order of October 5, 1959. 
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in the past, the Commission has, in some cases, taken into account the availability 
of common carrier facilities, the whole history of this proceeding emphasizes that 
the substance and purpose of such proceeding was to formulate appropriate 
Commission policy in this regard. It is pointed out that, insofar as frequency 
allocation matters are concerned, the proposal herein does not contemplate any 
significant change in frequency allocations to take care of private microwave 
systems. 

" 22. With respect to frequency requirements for space communications, many 
of the oppositions argued that the carriers themselves showed that the situation 
was one of uncertainty at that particular time; that the Commission, in its 
Report and Order, indicated that future conditions might require modifications 
to some extent to provide for space communications; that the Commission had 
already considered the requirements for space communications in Docket 12263, 
which formed the basis for the official proposals of the United States to the Radio 
Conference recently held in Geneva; that such latter proposal contemplated that 
the frequency bands 1700-1725, 1825-1850, 2275-2300, 8300-8400, 15150-15250, 
31500-31800 Mec would be used to investigate the feasibility of satellite com- 
munications systems; and that these were matters of public knowledge. It was 
also pointed out in certain of the cppositions that the total amount of frequency 
space available for operational fixed operations is inadequate to meet the claimed 
need of the telephone companies for space communications requirements, i.e., 
several bands 500 Mec wide. It was urged that the carriers failed to show that the 
Commission did not give sufficient consideration to space communications require- 
ments; that the argument of the carriers was primarily for purpose of delay; and 
that the Commission would never be in a position to conclude any proceeding 
if there had to be absolute certainty as to future frequency needs and use before 
it issued a final decision. 

23. It is urged by the parties filing oppositions that the evidence in the record 
does not show that either common carriers or the users of common carrier services 
will be adversely affected, to any substantial extent, as a result of the policies 
proposed herein; that there are no citations of record given as to alleged serious and 
adverse effects; and that there is no showing that the common carrier revenues 
will not remain at sufficiently high levels to assure adequate common carrier 
service for all the public. Certain of these parties argued that the question as to 
common carrier revenues is irrelevant as it relates to licensing of private systems; 
that the carriers seek a veto power over the licensing of private radio facilities to 
others; that there is no authority in the Communications Act or in the legislative 
history thereof for the proposition that common carriers should be protected from 
competition from private systems; and that the failure of the common carriers to 
furnish specific data as to how they will be adversely affected is tantamount to an 
admission, or at least conveys an adverse implication, that they could not support 
a claim of adverse impact. Several of the oppositions referred to the transporta- 
tion common carrier field wherein individuals utilize their own cars or airplanes or 
other modes of transportation and claim that the analogy is appropriate in the 
communications common carrier field. It is claimed that a policy of protecting 
common carriers by refusing to license private users, would be directly contrary to 
basic regulatory policies of the Federal Government in many other common 
carrier fields in which it exercises regulatory jurisdiction. It is further claimed 
that Title III of the Act, and particularly Bection 313, directs a policy of com- 
petition and widespread use of radio, and that there is no support under Title II 
of the Act to any argument that carriers should be protected from private com- 
munications systems. In fact, it is asserted that private users may not be 
restricted in their right to use microwave, but must have freedom of choice to 
utilize either their own systems or the service of common carriers. Reference 
was made to the early policy of the Commission in limiting the use of HF frequen- 
cies in the point-to-point service under certain circumstances, one of which is the 
ability to obtain substitute service from wire-line facilities. This policy, it was 
claimed, was predicated on a need to conserve the scarce HF frequencies and 
provided an order of preference in their use. However, they claim such policy 
is not applicable to microwave allocations where, after careful inquiry, the Com- 
mission has found that adequate microwave frequencies are available. 

24. In this connection, Motorola argues that no amount of further reviewing 
of the record would warrant a conclusion that the liberalized licensing policy 
proposed would impair the ability of the common carriers to serve the general 
public; that even if Bell were to lose all of its private line revenues, it would not 
follow that there would be any deterioration in the public toll or public exchange 
services; that a substantial portion of the Bell Systems private line revenues is 
from program transmission services or from the Government, neither of which is 
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affected in any degree by the Commission’s private microwave policy decision; 
and that, since must of the private microwave systems are in the public safety or 
right-of-way company categories, to which the carriers do not object, the possible 
loss of revenues would be de minimis in terms of ability to serve the public gen- 
erally. It is claimed that the carriers’ argument that the Commission’s policy 
may well result in the establishment of thousands of private point-to-point systems 
is contradicted by their argument that the record presents a weak showing of 
need by many private users. 

25. Most of the parties state that the Commission’s decision to permit the 
licensing of private microwave systems, without regard to the availability of 
common carrier facilities, is correct both as a conclusion of fact supported by the 
record and as a matter of law. 

26. The oppositions that commented on the carriers’ claim that the Commis- 
sion erroneously made findings and conclusions with respect to the interconnection 
practices of the independent telephone company take the position that such matter 
is of no decisional significance. Motorola, for example, pointed out that, under 
Issue No. 10, the Commission sought to ascertain, as a fact, the extent to which 
private microwave systems might depend on connection with common carrier 
facilities. They claim that the Commission’s conclusions as to interconnection 
needs of private users are eminently correct; that a rehearing on this matter is 
without merit per se; and that any doubt on this is overcome by reason of the 
careful statement by the Commission, in its Report and Order, that it is not 
undertaking to establish standards or criteria applicable to all situations where 
interconnection of private systems with common carrier facilities may be desired. 
It is stated that, if the Commission’s findings on carriers’ practices are incom- 
plete, it is probably due to the fact that the carriers’ evidence on these practices 
is unclear; and that deficiencies in the carriers’ evidence on these practices are 
indicated by the carriers’ own efforts to supplement the record in this proceed- 
ing by post-hearing affidavits, surveys and pleadings. Also, it is claimed that 
the carriers have failed to show how a “correction” of the Report and Order 
would in any way change the basic policy decisions of the Commission. Noting 
the statements by the carriers that, if the policy determinations in the Report 
and Order are affirmed, it might be necessary for the carriers to reevaluate their 
interconnection practices to determine what steps should be taken for their 
self-preservation, it was stated that the carriers are thereby serving notice that 
they intend to defeat or obstruct that policy by revising their interconnection 
practices to impair the usefulness of private microwave systems. It is claimed 
that this is reminiscent of what was attempted unsuccessfully in 1949 by A.T. & T. 
against private microwave systems in the broadcast service (In the Matter of 
American Telephone and Telegraph Co. and The Western Union Telegraph Co., 
5 Pike and Fischer RR 639). It is urged that the Commission should not permit 
the carriers to accomplish indirectly that which would be in conflict with the 
policies of the Communications Act and the antitrust laws. 

27. Certain of the oppositions (Dage, AFTRCC, and APCO), noting the alle- 
gations of certain carriers that the Commission did not affirmatively find that the 
public interest would be served by its liberalized licensing policy and other related 
determinations, state that the argument is so plainly refuted by the Report and 
Order that it verges on the irresponsible. Another opposition (FIRC) argues that 
nothing in the Administrative Bicatae Act, the Communications Act, or any- 
thing else, requires the Commission to take any intermediate decisional step as 
suggested by A.T. & T 

28. With respect to the opposition of FIRC to General’s petition, it is claimed 
that, under Section 1.191 of the Commission’s Rules, a petition for reconsidera- 
tion may be filed by one not a party only if he shows good reason why it was not 
possible for him to participate in the proceeding; that no such showing has been 
made; and that, in any case, any interests of General have been fully encom ed 
in the presentation of USITA. It is requested that General’s petition be denied. 
It states that, even if the Commission should waive its rules and consider such 
filing, no basis has been shown for reopening the record. 

29. A.T. & T.’s opposition to the petition for reconsideration filed by JCET 
and SREB is limited to the proposal that educational television users be permitted 
to share frequencies allocated for common carrier communications. They and 
General support the Commission’s conclusion, in the Report and Order, that 
sharing between common carriers and private users generally does not seem ad- 
visable because it would create serious interference problems and place serious 
limitations. on the future expansion of both the common carrier and educational 
television systems. More particularly, A.T. & T. claims that in the southeast 
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area of the United States where SREB pee to establish a large intercity edu- 
cational television network, it has a substantial demand for facilities for various 
military uses, has plans for five important combat or direction centers and has 
over 40 primary radar locations which are in existence or planned for the SAGE 
system alone. It is claimed that microwave radio is necessary for many of these 
circuits. Also, it is claimed, the SREB proposal would not be coordinated with 
their TD-2 frequency plan, but, in large measure, would be in direct conflict 
therewith. A.T. & T. states that they are sympathetic to the needs for educational 
television, but that the Bell System companies are prepared to meet the channel 
requirements of any educational television project. 

30. As indicated above, the ‘‘Reply’’ of NAEB was filed November 23, 1959, 
some 109 days after the date of release of the Report and Order in this proceed- 
ing. In support of its request to accept late filing of its ““Reply,’’ NAEB states 
that it has many constituent units; that its executive office received the Com- 
mission’s Order immediately upon its release and prepared recommendations to 
the Board; that, because of the many units, there was considerable delay before 
the recommendations were acted upon by the Board itself; and that, thereafter, 
it was necessary to have the matter studied and reviewed by appropriate engineer- 
ing and legal consultants before a final determination could made as to the 
course of action to be pursued. 

31. It should be noted, in this connection, that NAEB did not previously file 
a petition for reconsideration nor has it otherwise previously participated in the 
proceeding herein. It refers to the joint petition for reconsideration filed by 
JCET and SREB and the oppositions filed thereto and it then states that the net 
effect of all of the oppositions is simply the desire to relegate educational needs 
to a level below those of utilities, petroleum, construction, common carriers, and 
other existing users. It is claimed that none of the oppositions has really met the 
basic problems enunciated in the petition for reconsideration and, for the most 
part, they do not even concern themselves with these problems. It refers to an 
attached affidavit by a firm of et engineers which, it claims, supports 
and emphasizes matters set out in the JCET and SREB petition and specifically 
states that there is no commercially available equipment for the frequency band 
10,000-13,000 Mc; that much experimentation in operation in the 10,000-Mc 
band would be required; that microwave equipment for educational broadcasters 
would likely be very expensive and limited in availability; that educational tele- 
vision broadcasters are least equipped to meet this financial drain; that the 
propagation characteristics in the 10,000-Mc region would require about 3 times 
the number of relay points required for a similar 7,000-Mc system; that the propa- 
gation characteristics in the 10,000-Mc band are such that the propagation loss 
would be well in excess of that experienced on lower bands thereby making the 
network of questionable reliability; and that the educational broadcasters would 
be seriously handicapped, if not stopped, in their programs for educational tele- 
vision networks. Accordingly, it is requested that. the Commission reconsider 
its proposed allocation and permit use of the 2,000 and 7,000 Mc bands for educa- 
tional television networks. 


Analysis of Arguments 


32. There are certain questions presented herein which must be disposed of as 
preliminary matters. The first of these is the request of FIRC to dismiss, sum- 
marily, General’s petition for reconsideration because of lack of standing. While 
neither General, nor any of the General system companies, penieatee as a party 
of record in the proceedings in Docket No. 11866, its President, Mr. Power, and 
its Foreign Operations Director, Mr. McLean, both testified as USITA witnesses 
in that proceeding. In addition, testimony was presented by an officer (Mr. 
Donaldson) of one of the companies now a part of the General system. Neither 
FIRC nor any other party has claimed nor demonstrated that it would be preju- 
diced by the filing by General, it being all only that General’s interests were 
encompassed in the USITA presentation. early, General is a party in interest 
which would be entitled to file a petition for reconsideration under Section 405 of 
the Act and Section 1.191 of the Commission’s Rules but for the lack of its on- 
the-record participation in the original proceeding. Under the circumstances 
described above, however, nor participation-in-fact in Docket 
No. 11866 by General, we believe that to deny General’s petition for lack of 
standing would be to exalt form over substance. 

33. A more difficult problem, however, is involved in the “Reply” of NAEB 
and its associated petition to accept the late filing of such ‘‘Reply.”’ As indicated 
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above, NAEB did not participate as a party in the proceeding in Docket No, 
11866 in any manner whatsoever. Its petitions were filed on November 23, 1959, 
some 109 days after the Commission’s Report and Order herein was released. 
Since the Report and Order herein was released August 6, 1959, petitions for 
reconsideration in this matter, under Section 405 of the Act, must have been 
filed by September 8, 1959. The Commission has no discretion in this matter 
of accepting late filing." In the instant case, NAEB did not file a petition for 
reconsideration within the time required. Its instant pleading purports to be a 
“Reply” to the oppositions to the JCET and SREB petition for reconsideration, 
but it does not show that there is any identity of interest with JCET and SREB 
except, perhaps, as they may have a common interest in seeking frequencies 
below 10,000 Me for educational television networks. Section 1.13 of the Rules 
contemplates that replies to oppositions may be filed by the persons who file peti- 
titions for reconsideration. ertainly, the clear import of the Commission’s 
Order released September 18, 1959, extending the time to October 19, 1959, for 
the filing of oppositions to the petitions for reconsideration, and extending to 
November 9, 1959, the time in which to file replies to such oppositions, was to 
the same effect. To consider otherwise, absent a showing of authority to speak 
for any petitioner or any identity of interest, would be to permit persons to file 
documents which, in substance and effect, are petitions for reconsideration, 
beyond the statutory period in which such petitions must be filed. Here, clearly, 
the substance and effect of the ‘Reply’ of NAEB is a petition for reconsideration. 
To accept such a filing would be to permit NAEB to accomplish indirectly that 
which is prohibited directly. Therefore, the — of NAEB to accept late 
filing must be denied and the “‘Reply” of NAEB will not be considered. 

34. We turn then to the matter of the interconnection policies of the inde- 
pendent telephone companies. The testimony on this point was given by Don- 
ald C. Power, who was then President of both the United States Independent 
Telephone Association and the General Telephone Corporation. He testified he 
was appearing “‘as a witness for the industry—s ing for independent telephone 
companies, large and small” (Tr. 1530). On being asked concerning the inter- 
connection policies of the independent companies, Mr. Power stated: “I cannot 
speak for all the independent telephone companies because I am not familiar with 
every independent telephone company, but I can speak for the general system 
* * * (Tr. 1574). Mr. Power was asked by Commission counsel as to whether 
the independent telephone companies had a policy similar to that of the Bell Sys- 
tem Companies, which apparently was to refuse to provide private line facilities 
for the interconnection of private companies’ systems where there was no in- 
volvement of bringing communications into the general exchange network or toll 
facilities of the telephone companies. He stated that the “independent industry 
does not have such a similar policy” and, from an operational standpoint, could 
not “‘see any reason why it shouldn’t be done” (Tr. 1575). To the extent, there- 
fore, that the Commission’s Report and Order is not consistent with the fore- 
going, it is hereby modified ee 

35. It should be pointed out that the evidence regarding interconnection was 
presented pursuant to Issue No. 10, which read: “To what extent will the con- 
templated private point-to-point communications systems depend on interconnec- 
tion with common carrier facilities?” Thus, the purpose of such issue was to 
elicit information which would indicate to the Commission the extent to which 
private microwave systems would depend upon connection or interconnections 
with facilities of the common carriers. As such, the ultimate determinations 
made herein do not turn on our findings and conclusions as to interconnection 

ractices indicated above. This was clearly spelled out in Paragraph 14 of the 
Deaclestent in the Report and Order, where we noted that interconnection was 
a matter which would be governed by tariff regulations and practices which are 
required to meet statutory tests of justness and reasonableness. We further stated 
that such tests can only be applied on the basis of facts involved in a cular 
case and in accordance with specific procedures established for the tory ad- 
ministration and review of tariffs by the local, State, or Federal tory com- 
mission involved. 

36. As to the question of frequency needs for educational television intercity 
microwave systems, it is clear that the amount of frequency space requested by 
the JCET and SREB (i.e., a band 500 Me wide below 10,000 Mec) is more than 
is now available in any one band for private system use. The only areas where 
such frequency space could be made available therefor would be either in the 


ll WPFH Broadcasting Company (15 Pike and Fischer RR 542). 
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Government or common carrier bands. Even if such operations only required a 
250 Me band, it would still take more space than is now available in any band 
except the 6,575-6,875 Mc band and would nearly preempt that band. As to 
using frequencies in the Government bands, that is a matter beyond the scope of 
the instant proceeding. With respect to the common carrier frequency bands, the 
Commission, in its Report and Order, determined that it was not generally feasible 
to provide for sharing between common carrier and non common carrier 
operations. We adhere to that view. There are several reasons for this which we 
have previously cited in our Report and Order, but one major consideration, in 
this instance, is that it appears that the greatest need for the establishment of 
educational television systems may very likely develop in the same areas where 
the greatest expansion of common earrier facilities would be required; and a 
sharing arrangement would not permit the carriers to make adequate plans for 
necessary expansion to meet future needs. This would be particularly aggravated 
in cases involving national defense communications needs. It is also our view, 
on further review of the needs of educational television, that the public interest 
would be served by providing authorizations therefor in the bands below 10,000 Me 
on a case-by-case basis. At a time when it is common knowledge that 
the educational needs of the country are at their k, and trained teachers are in 
great demand, it would indeed seem shortsighted not to utilize media which may 
be most effective in meeting the critical needs in this area. However, we are not 
convinced that there is a need for allocation of frequency bandwidths of 500 Me 
or even 250 Mc for such purposes. If bandwidths of that magnitude are to be 
allocated therefor, they must be in the bands above 10,000 Me. It appears that 
the utilization of frequencies above 10,000 Mc for intercity operation requires 
more repeater stations than would be required for frequencies in the 6,000-Mc 
band. While economies alone is not sufficient reason for departing from our earlier 
announced policy, it does appear that there are certain circumstances which would 
make it in the public interest. to provide frequencies below 10,000 Mc for intercity 
educational television systems. Since it appears that the bandwidths required for 
such operation may be wider than those required by the ordinary operational 
fixed user, it appears that, to be consistent with the policy indicated in the Report 
and Order that the lower microwave frequency bands should be used for narrow 
band operations, provision should be made for intercity educational television 
operations as high in the microwave spectrum as reasonably practicable without, 
at the same time, unreasonably inhibiting its development. The band 6,575- 
6,875 Me is considered to be appropriate for intercity closed circuit educational 
television. However, for circuits required for the intercity relay of TV broad- 
cating programs, frequency allocations have already been made in the 2,000-, 
7,000-, and 12,000-Me bands. (See footnote NG-16 to the table of frequency 
allocations.) Accordingly, we are modifying our previously announced policy to 
permit authorization on a case-by-case basis of intercity educational television 
microwave systems. It will be expected, however, that intracity and other short- 
hop operations can be taken care of satisfactorily by utilizing frequencies above 
10,000 Mc. Further, it will be expected that, in any applications for authorizations 
for intercity educational television microwave systems, applicants must furnish 
complete and specific factual data showing wherein, apart from economic con- 
siderations, it is not feasible to utilize frequencies above 10,000 Me for such 
operations. 

37. Turning to the other substantive matters (excluding space communications 
problems) urged in the various petitions for reconsideration and the related plead- 
ings, except for the data specified above which were submitted for the first time in 
the pleadings of Western Union, USITA, and General, petitioners have presented 
no new arguments, evidence, or other matters in their petitions which were not 
considered by us in our decision herein, or which would normally warrant recon- 
sideration in this matter. However, because of the nature of the proceeding and 
the complexity of the problems involved, we believe that it would be appropriate 
to consider the arguments presented by petitioners in light of the policy and other 
determinations made in our Report and Order herein. 

38. By way of background, as explicated more fully in the Report and Order, 
this investigatory proceeding was initiated by the Commission’s Preliminary 
Notice of Hearing, released November 9, 1956, for the purpose of obtaining data 
concerning 19 specific issues set forth therein concerning the utilization of micro- 
wave frequencies for communications systems. Thirty days of oral evidentiary 
hearing were held, at which time all interested parties were given the opportunity 
to adduce evidence on each issue. The evidence presented on each issue was 
summarized and set forth in the Report and Order in some detail. All the evi- 
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dence was very carefully analyzed and considered in arriving at the basic policy 
determinations. The Preliminary Notice clearly specified that implementing 
actions, in the form of rulemaking, were contempla to follow therefrom. 

39. Regarding the attack by the petitioners on the Commission’s determination 
as to adequacy of frequencies, except for the allegation that the Commission did 
not give adequate consideration to the question of frequencies for space communi- 
cations purposes, the facts upon which the Commission relied to support its 
determination that there will be adequate frequencies to take care of the reason- 
ably foreseeable future needs for point-to-point communications systems have not 
been seriously controverted. It has been suggested that the Commission’s deter- 
mination as to adequacy of frequencies is so qualified as to render it questionable. 
Thus, certain petitioners have noted that the Commission indicated that orderly 
and systematic procedures and technical criteria would have to be followed in 
the issuance of microwave authorizations for private systems and that imple- 
mentation must be consistently achieved with respect to all available and future 
improvements in the art. The Commission’s statement would seem to be so 
axiomatic as to require no answer if, indeed, the noting by petitioners of this 
statement was intended to be adversely critical. Certainly it is no basis for 
reconsideration or rehearing. The Commission indicated that appropriate rule- 
making proceedings concerning technical criteria would follow the finalization of 
the Report and Order to assure that orderly and systematic procedures are applied 
in the issuance of microwave authorization.” Similarly, certain petitioners seem 
to find objectionable the Commission’s statement that it could not and did not 
say that there are unlimited frequencies available or that future conditions may 
not require that limitations and restrictions be placed on such authorizations. 
The Commission’s position would be overstated if we did not admit that we do 
not know with absolute certainty what future requirements for frequencies may 
be. As much as we desire exactitude in this matter, we cannot foretell what the 
future may hold, but our considered judgment is that there is an adequate fre- 
quency basis to sustain a liberalized policy for the licensing of private microwave 
systems. It is not to be expected, of course, that “administrative expertise’’ is 
equated with omniscience. e feel it is pertinent to note, in this connection, that 
the frequency needs for private communications systems can be met substantially 
within the bands now allocated for operational fixed operations and require no 
reallocation of frequencies from other sources, 

40. As to the matter of space communications, needs, one of the carriers sug- 
gested in its petition, without detailing any basis which would permit evaluation 
thereof, that there is a need for several bands 500 Mc wide below 10,000 Mc 
for space communications. Principally, however, the carriers requested us to 
withhold any action until such time as there may be reasonable certainty as to 
space communications needs or, at least, to reserve a substantial portion of the 
spectrum for future needs, whatever they may be. As indicated above, because 
of the need to obtain current information as to space communications develop- 
ments and needs, the Commission reopened the record in this proceeding for the 
limited purpose of obtaining factual and specific information as to the current 
space communications needs. Simultaneously therewith, the Commission re- 
leased a separate Notice of Inquiry (Docket No. 13522) which calls for initial 
reports by March 1, 1961, as to frequency needs for space communications on 
a longer range basis. The data to be furnished in this latter proceeding will assist 
the Commission in its preparatory work leading to a United States position for 
future international conferences on space communications needs. 

41. As indicated previously, testimony regarding the now-known space com- 
munication requirements was submitted in writing to the Commission by nine- 
teen organizations and persons. At the oral evidentiary hearing held on July 18, 
1960, witnesses of A.T. & T., EIA, G.T. & E., NAM, and ATA, Lockheed Air- 
craft Corporation, and the American Rocket Society appeared and presented 
oral summaries of their written statements and were examined by the Com- 
missioners and the Commission staff concerning the subject matter of their 
testimony. 

42. The record indicates very clearly that space communications offer the 
possibility of greatly increasing our capacity to transmit intelligence from one 
continent to another. At the present time, the bulk of the international com- 


2 Thus, in Docket No. 13083, released simultaneously with the Report and Order herein, the Commission 
institu a ruemekig proceeding covering proposed technical criteria to govern the grant of microwave 
authorizations until such time as rules and standards are promulgated for the use of microwave frequencies 
on a regular basis for private microwave systems. By Report and Order released July 22, 1960 (FCC 
60-891), the Commission adopted certain standards. Timely petitions for reconsideration have been 
filed and the matter is now under consideration by the Commission. This is the first step in various 
rulemaking proposals and others will follow in due course. 
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munications is handled by transoceanic cable and high frequency radio com- 
munications. Neither of these latter media is adaptable to truly broad band 
communication techniques at the present state of the art. On the other hand, 
broad band techniques are applicable in the microwave region and the ability 
to relay microwave signals over thousands of miles has been well demonstrated 
in both the “‘moon-bounce”’ and ECHO experiments. 

43. Those submitting testimony in the space communication phase of this 
proceeding were in general agreement on a number of important points. The 
record indicates that a total bandwidth of 2,000 to 3,000 Mc of spectrum space 
will be required ultimately to accommodate space communications. While this 
total bandwidth should lie between 2,000 and 10,000 Mc for best results, any 
portion of the radio spectrum between 1,000 and 16,000 Mc should prove satis- 
factory and future developments may permit an upward extension to approxi- 
mately 20,000 Mc. It is also generally agreed by those testifying that it is not 
feasible from a technical or economic standpoint to establish a worldwide com- 
munication system employing passive satellites. It is anticipated that the first 
practical space communications system will consist of a considerable number of 
low-power active satellites in random orbit at altitudes of 2,000 to 3,000 miles. 
The ultimate system is expected to be a considerably smaller number of active 
eoneneee: in synchronous equatorial orbit at approximately 22,300 miles above 
the earth. 

44. The requirement for extremely wide bands of frequencies is dictated by 
two factors. First, the high cost of launching, tracking equipment, high powered 
ground-based transmitters, highly directional and steerable antennas, and ex- 
tremely sensitive ground-based receivers demands that each satellite repeater 
have a long life expectancy and be capable of furnishing a large number of com- 
munication channels if the system is to compete pricewise on a channel-mile 
basis with conventional systems. This wide band requirement is further aggra- 
vated by the second factor, the transmitter power capability of the spaceborne 
vehicle. As the power capability increases, so must the weight of the payload 
and consequently greater thrust is required to achieve the desired orbit. Sec- 
ondly, and more important, is the fact that at the present state of the art there 
is no known way of making long-life microwave tubes with powers around 100 
watts. Testimony indicates, however, that a l-watt tube with life expectancy 
of about ten years appears realizable in the near future. The use of such low 
power results in a poor signal-to-noise ratio when narrow band techniques are 
employed. This disadvantage can be overcome in large measure by using broad 
band signals. By using wide deviation FM for transmission and an FM-with- 
feedback receiver, a 20-db gain in signal-to-noise ratio is not difficult to achieve. 
Admittedly, the net result is one of trading spectrum space for a reduced power 
requirement and it may be necessary to provide a radio frequency channel of 
100 megacycles to transmit 5 megacycles of intelligence, the equivalent of 600 
voice-quality channels in one direction or one television channel. 

45. At the present time, the national Table of Frequency Allocations found in 
Part 2 of the Commission’s Rules contains specific band allocations to existin 
radio services up to 30,000 Mc. There are no frequency bands now alloca 
for a space communications service, per se. Therefore, if the Commission were 
to institute a rulemaking proceeding to allocate spectrum space for a space 
communications service in the national Table, two possibilities present themselves: 
(1) the new service would have to share spectrum space with an existing service, 
or (2) an existing service or services would have to vacate the spectrum space 
concerned in favor of the new service. Two of the parties participating in the 
July 18th oral presentation explored in considerable detail the feasibility of space 
communications sharing bands of frequencies with other services. A.T. & T. con- 
cluded that such sharing was not feasible. EIA concluded that such sharing 
was feasible if reasonable engineering care was exercised by all concerned. 

46. These divergent conclusions result from the fact that they are based on 
different initial assumptions. A.T. & T. assumed there would be no coordination 
between a space service and the conventional ground-based microwave system 
and, therefore, based its calculations, in each case, on the worst possible situation— 
that in which the transmitting antenna of the interfering a would be pointed 
directly at the receiving antenna of the system being subjected to interference. 
EIA, on the other hand, assumed that the antennas would not point directly at 
each other for the most critical interference situations but did provide a db 

safety factor, a safety factor not provided in the A.T. & T. calculations. There 
were other differences of a minor nature but this single factor resulted in a differ- 
ence in the required propagation path loss of 100 db at 6,000 Me which, in turn, 
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resulted in a large difference in the calculated required separations between earth 
terminals in the space service and stations in the microwave fixed service. 

47. In reaching a decision with respect to the possible accommodation of space 
communications in bands allocated exclusively for such use, the Commission finds 
it necessary to take into account not only the recent filings and testimony in this 
docket but also the results of the International Telecommunication Union (ITU) 
Administrative Radio Conference (Geneva, 1959). Approximately ninety ad- 
ministrations were represented at the Geneva Conference, three of whom made 
specific proposals relative to the allocation of me ont bands for a space service. 
Foremost among those three was the United States, proposing a total of ten 
bands to accommodate the functional aspects of communications associated with 
space vehicles, i.e., tracking, guidance, telemetry, command, etc. Russia pro- 
posed two narrow bands, one at 40 Me and one at 183 Me. The United Kingdom 
proposed one band, 5,250-5,255 Mc. The USA proposal to the Conference 
recommended that all space bands be adopted on a worldwide basis and that, in 
each case, other than those sharing standard frequency bands, the space service 
be the primary service in the band, i.e., protected from harmful interference from 
any other service to which the same band might also be allocated. The space 
proposals made by the USA had to meet two criteria insofar as this country was 
concerned: (1) the individual band selected had to be one offering reasonable 
promise of usefulness to the space service from the standpoint of propagation, 
and (2) the individual band had to be one from which other services could be 
vacated without paying a prohibitively high price in loss of service or in loss of 
equipment, if it developed that sharing was not feasible. Unfortunately, bands 
which were rather lightly used in this country were too frequently very heavily 
used in other countries and they could not or would not jeopardize their own 
existing or planned operations in favor of an unproven service in which they had 
little more than an academic interest. 

48. Of’the ten bands proposed by the United States, two were rejected com- 
pletely, two were accepted in principle but were reduced by 60 percent in width, 
the 135-136 Mc proposal was accommodated at 136-137 Me, the 8,300-8,400 Me 
proposal was accommodated at 8,400—8,500 Mc, and only four proposals were 
adopted as proposed. Primary status was afforded the earth-space and space 
services in only two bands and in each of the bands adopted by the Conference, 
those services are limited to research operations. For the most part, the services 
were given secondary status, under which they will be requ to protect from 
harmful interference the primary services with which they share bands. 

49. In light of the above, the A.T. & T. position appears ens accepted 
at face value. On the one hand it pro a communication satellite system 
capable of rendering ee service; on the other hand it attempts to show that 
such a system is feasible only if 2,000 or 3,000 megacycles of spectrum space in 
the range 1,000-16,000 Me is allocated for the exclusive use of that service. 
The satisfaction of such a requirement is virtually impossible at this time. If 
within the United States, it were possible to make such an allocation on a national 
basis, it would be of little or no value internationally until the rest of the world 
could be convinced that (1) the total bandwidth allocated was necessary, (2) 
that its position in the radio spectrum was the correct one, and (3) that non- 
conforming services would have to be removed from the band or bands selected. 
An additional deterrent to making a c allocation for space communications 
on a national basis at this time is the fact that at least three years will pass 
before another international radio conference is even tentatively scheduled to 
consider the desirability of amending the international Table of Frequency 
Allocations in order to allocate spectrum space for space communications. 

50. The Commission is of the opinion that the sharing of spectrum space is 
feasible provided adequate care is taken in system design and in the coordination 
of day-to-day changes in circuitry of the ng systems. Under these condi- 
tions, the required spacings between earth terminals in a space service and 
stations in conventional services will be considerably less than those calculated 
by A.T. & T. On the other hand, certain types of space communications with 
adequate safety factors may require ——— greater than those set forth in 
the EIA testimony. The Commission, at time, is also of the opinion that 
the most promising approach to the realization of a worldwide satellite com- 
munication system in the near future probably lies in proving the ability of 
such a system to share frequency bands with other services rather than in ob- 


taining an exclusive, worldwide allocation of 2,000 or 3,000 Mc of spectrum 
space for its use. 
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51. The total bandwidth now available to private microwave above 890 Me, 
in the range specified, represents only one-fourth to one-third of the stated 
requirement for space communications. It is clear that there are many space 
communications problems which have not yet been resolved and we cannot find 
that the public interest would be served by adopting a policy which would limit 
the growth and development of conventional microwave systems using microwave 
frequencies for all users, including common cartiers, until these problems have 
been resolved with reasonable certainty. The common carriers have indicated 
no desire to withhold expansion in the frequency bands allocated for common 
carrier operations. As to private users, it has been shown in this case that there 
is an for expanded eligibility to permit new and additional authorizations for 
private microwave systems. Comeumiinatio, it is apparent that, at this early 
stage of the development of space communications, we should encourage experi- 
mentation and development in the use of microwave frequencies for such com- 
munications. The Commission has provided a vehicle whereby it may give 
continued surveillance to this important matter. Thus, as indicated previously, 
simultaneously with the reopening of the record herein to receive current infor- 
mation as to space communications needs, we released a Notice of Inquiry in 
Docket 13522 for the purpose of obtaining data as to the longer term space 
communications possibilities. The first statements in such proceeding are due 
March 1, 1961, and subsequent reports may be filed on dates to be specified by 
subsequent orders of the Commission. Accordingly, if future conditions warrant 
a reallocation of frequencies to provide for space communications needs, we will 
then take whatever action may be necessary. In this connection, it should be 
noted that the area of consideration and action is not limited or restricted to 
microwave frequencies in the bands now allocated to operational fixed operations, 
but includes also all microwave frequencies, including those now allocated to 
common carriers. Accordingly, all users in those bands are put on notice that, 
if future developments in space communications: should warrant, they may be 
required to shift frequencies or otherwise modify existing authorizations to meet 
possible requirements for space communications needs. 

52. In view of the considerations discussed above, the Commission does not 
find that the frequency requirements for space communications are such as to 
require modification of its Report and Order of July 29, 1959. 

53. We turn next to the matter of liberalized licensing of private communica- 
tion systems and the allegation that the Commission’s policy determination 
constitutes a “‘drastic’’ departure from previous Commission policy. Such allega- 
tion is without any basis of fact. The cases cited by the carriers do not support 
their contention. The early determinations as to the uses of microwave freyuen- 
cies which would be permitted were predicated upon the then apparent scarcity of 
microwave frequencies and the newness of the techniques for their utilization. 
Thus, our licensing policy has involved, in some instances and at certain points of 
development, considerations of safety of life and property, practical operational 
limitations, and availability of common carrier facilities and services. Emphasis 
placed upon these considerations has varied over the years since mocrowave has 
come into use. The fact of the matter is that our past policies have reflected the 
stage of development of the microwave spectrum. Likewise, the proposed 
policies and determinations set forth in the Report and Order reflect logical out- 
growth of the developments that have occurred in the microwave field. The 
Commission has, by past public pronouncements, clearly referred to ‘further 
development of the Commission’s microwave program.’’ This has been spelled 
out in certain of the Commission’s Rules (e.g., Section 16.253) and has been 
reiterated in public announcements in several instances during the past several 
years.'8 
' 54. In our Report and Order herein, we concluded that there was no basis 
in the record of the instant proceeding upon which to predicate a determination 
that the common carriers would suffer substantially adverse economic effects as 
a result of the licensing of private point-to-point systems; that the evidence 
presented by the carriers in these respects was speculative and generalized and 

failed to demonstrate that such licensing would impair the carriers’ ability to 
serve the general public; and that, in the absence a a showing of a reasonable 


13 Docket No. 10500, FCC 53-1412, October 28, 1953 (withdrawing a pa rulemaking looking 
toward amending Parts 10, 11, and 16 of the Commission’s Rules to provide for microwave operation on 
frequencies above 890 Mc for fixed stations in services covered by such mp First Re and Order 
Docket No, 10743, FCC 54-1107, Se ber 3, 1954 (amending Part 16 of the Rules to establish a Motor 


Carrier Radio Service); Public Not ce, Mimeo No. 16920, February 28, 1955 (announcing that a meeting 
of representatives of Government and industry would be held to discuss possible rules for regular licensing 
of private microwave systems); and re and Order, Docket No. 9703, FCC 55-923, released September 
13, 1955 (relating to the Special Industrial 


Radio Service). 
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likelihood that adverse economic effects would result, it was unnecessary to con- 
sider whether such licensing is contrary, either as a matter of law or policy, to 
the public interest. We further stated that a finding of adverse economic effects 
cannot be predicated upon a speculative possibility of future adverse effects, 
but that this matter requires continued surveillance so that, if future conditions 
warrant, consideration will then be given to the problem. The common carriers, 
in their petitions for reconsideration, contend that the record does support a 
conclusion that our proposed liberalized licensing policies are contrary to the 
public interest, because (they contend) such licensing will result in substantially 
adverse economic effects upon the common carriers and will impair their ability 
to ee adequate service to the general public. Western Union and the 
USITA submitted certain additional factual data in their petitions for recon- 
sideration to buttress this contention. 

55. In light of the arguments advanced by the petitioners, we have again 
carefully reviewed the evidence presented by the carriers at the oral evidentiary 
ee as well as the additional factual data submitted by Western Union 
and USITA in their petitions, together with other information available from 
official reports filed with the Commission by the common carriers. On the basis of 
this review, we remain of the opinion that it is not reasonable to conclude, at this 
time, that our proposed policy of liberalized licensing will have significant detri- 
mental economic effects upon the ability of the common carriers to serve the gen- 
eral public. The showings made by the common carriers fall far short of what is re- 
quired to justify reaching such a conelusion. For the most part, the record 
made by the carriers, and the arguments advanced in their petitions, consist of 
rationalization and speculation, without the type of documentation or proof 
necessary to demonstrate that the Commission’s proposed policy will lead to the 
dire consequences they predict. In this connection, it is again to be emphasized 
that our Notice initiating this proceeding set forth, with specificity, issues which 
were designed to elicit information which would remove this question from the 
realm of speculation. Moreover, although the carriers have now requested that 
the record be reopened if the Commission cannot find a basis in the record to 
revise its determination, it is not claimed that the carriers have new evidence 
which was not available at the time of the hearing herein. Nor is there advanced 
any basis to support a conclusion that any additional evidence that the carriers 
may proffer would encompass anything more than the speculative and con- 
clusionary type of material heretofore put into the record by the carriers. 

56. We should like to emphasize that we are in agreement with the carriers 
that the establishment of private communication systems will result in the loss 
to the carriers of some message toll and private line revenues represented by some 
of the traffic which would be handled over such private systems. It is another 
matter, however, to conclude that the probable economic losses will be of such a 
nature and magnitude, when viewed in relation to the total resources and com- 
munications market of the communications common carrier industry, as to impair 
the ability of the industry to furnish an adequate nationwide service at reasonable 
charges. 

57. In the case of the Bell System, its total operating revenues in 1958 amounted 
to more than $6.7 billion, of which only 3.5 percent were derived from its private 
line telephone and telegraph services. The principal sources of revenue for the 
Bell System are, of course, its local exchange and message toll telephone operations. 
In less than a ten year period, Bell System revenues from these sources have more 
than doubled (i.e., $3 billion in 1950 to $6.1 billion in 1958). With the growth 
that has been occurring and is expected to continue in our nation’s population and 
general economic activity, there is every reason to believe that the message services 
of the Bell System will continue to provide its life blood and raison d'etre. The 
Bell System today has more than $20 billion invested in its communications 
plant. For the past several years, that plant has been expanding at a rate in 
excess of $1 billion annually and the Bell. System itself predicts a continuation 
of this rate of expansion for the foreseeable future in order to keep astride of the 
increasing communication needs of our burgeoning population, economy and 
national defense. Accordingly, it would appear reasonable to anticipate that 
any losses of message toll and private line revenues that the Bell System may 
incur because of the establishment of private communications systems will be 
more than offset by the revenues that will accrue to the Bell System in the normal 
course of development of its other sources of revenue. Also, it is significant that 
the basic plant and equipment used by the Bell System to render any one type 
of its communication services is generally usable for its other types of services. 
Thus, this flexibility and interchangeability in the use of its facilities minimizes 
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the risk of idle or dislocated plant resulting from the diversion of private line traffic 
from the carriers to private communication systems. Moreover, an ever increas- 
ing proportion of total paones line revenues are being derived by the Bell System 
from services furnished to the government, particularly in the area of national 
defense, and there are no indications that this segment of the business is threatened 
to be diverted from the common carriers. 

58. In the case of the independent segment of the telephone industry, the evi- 
dence is less than persuasive that the licensing of private communication systems 
will jeopardize the ability of the industry to continue to render an adequate 
service at reasonable charges to the public. According to the statistical data 
presented by the USITA, it appears that in 1958 the independent industry had 
total operating revenues of $703.8 million of which only about $9.4 million, or a 
little more than 1 percent, derived from private line services of all kinds. Thus, 
it would appear improbable that the loss of some portion of the private line 
revenues of the independent industry would result in an adverse economic impact 
to the industry which would significantly affect the quality or cost of renderin 
its services. The independent industry, like the Bell System, has also enjoyed 
the benefits of a rapidly increasing population and expanding and flourishing 
economic activity with the result that, in a short span of years from 1954 to 1958, 
its total revenues have increased by more than 50 percent. All indications are 
that the independent industry should continue this rate of growth and expansion 
with an ever increasing market for its message and private line services to take 
the place of any business lost through diversion of traffic to private communication 
systems. 

59. In the case of Western Union, the problem is somewhat different than that 
of the telephone industry. Whereas the expansion of the message services of the 
telephone industry (i.e., exchange and message toll telephone) account for the 
substantial annual revenue increases that have been occurring in that industry, 
the message services of Western Union in the past several years have been de- 
clining. Likewise, whereas the private line services of the telephone industry 
represent but a small fraction of the industry total revenue, Western Union’s 
private wire services account for a very significant and steadily rising percentage 
of its total revenues (i.e., 5.2 percent in 1950, 11.1 percent in 1955 and 16.3 per- 
cent in 1958). In 1959, Western Union’s revenues from its private wire services 
amounted to about $52 million or 19 percent of total revenues of $276 million. 
Thus, in contrast with the telephone industry, Western Union has a much greater 
dependence upon the preservation of a private line market for its overall financial 
well being. It further appears, in this connection, that, although Western Union 
states that it has about 1,800 private wire customers (other than government de- 
partments), it says 75 of these customers account for 56 percent of its annual 
private wire revenues derived from commercial non-government sources. It is 
also estimated by Western Union that 75 percent of its total gross revenues are 
derived from business firms. Western Union’s apprehension that the proposed 
policy of liberalized licensing of private communication systems might result in 
substantial revenue losses is therefore understandable. 

60. On the other hand, we are unable to conclude that such a policy will have 
the consequences feared by Western Union. It is significant that the United 
States government, as a private wire customer of Western Union, is obtaining 
from Western Union a steadily increasing proportion of its total private wire 
services. In 1958 and 1959, private wire services furnished to the government 
accounted for more than 20 percent of Western Union’s private wire revenues 
($8.87 million in 1958 and $11.1 million in 1959). According to Western Union’s 
1959 Annual Report to Stockholders, the Company expects that additional private 
wire systems to be furnished the government in the next two years will result in 
at least tripling its current revenues from U.S. government sources. Based largely 
upon this expected additional government business, Western Union is now em- 
barked upon the construction of a $40 million transcontinental microwave system 
which, upon completion, will be available for use also in its various private wire 
and message services. 

61. We doubt that our proposed policy of liberalized licensing of private com- 
munications systems will be economically destructive to Western Union, or to the 
other segments of the common carrier industry, because, as a general rule, a com- 
mon carrier should be able to furnish a given quantum of like communication 
service more economically and more efficiently than a member of the public who 
undertakes to do the job himself. This is so because of the extent to which the 
common carrier utilizes its communications plant and operating personnel to 
serve, in common, a large number of users with a variety of services, with the 
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result that the cost per unit of service by the common carrier should be materiall 
below the cost per unit of service to a private licensee whose facility is cenetrechad 
operated and maintained to meet the communication requirements of only that 
licensee. Although, as we have already recognized, there will be cases where the 
construction and operation of private systems will be undertaken in preference to 
common carrier service, it would ap that practical consideration of the eco- 
nomics involved would be a forceful deterrent to any large-scale diversion of 
common carrier business to private systems. 

62. Accordingly, for the foregoing reasons and on the basis of the record before 
us, we are unable to conclude that the economic losses that may accrue to the 
common carriers from our proposed licensing policy will be of such nature and 
magnitude as to render that policy contrary to the public interest. We do not 
mean, by this, to indicate what conclusion we would reach in the event the record 
clearly demonstrated that effectuation of our policy would result in substantial 
detriment to the common carriers and to the service furnished their customers. 
In such event, consideration would have to be given to the arguments advanced 
by the proponents of such policy as to the alleged me or mes inherent in any 

licy designed to insulate the common carriers from the effects of competing 
orms of communication. 

63. As we indicated in our original Report herein, we do not close the door for 
all time on the arguments of the carriers. We propose to keep constant watch 
over the development of private services and the impact of such services upon the 
operations of the carriers. Should it hereafter become = based upon 
experience, that there is a reasonable likelihood that there will be significant and 
meaningful adverse effect upon the interests of the public, we shall give our further 
attention to the problem at that time. 

64. As to the need for private communications systems, the Commission, in its 
Report and Order, made a specific come Sue there is a need for such private 
systems. Some of the carriers urge that the showings were weak with respect to 
the needs of certain users and claim that the Commission has not indicated which 
of the private users have shown a specific need. As indicated in our Report and 
Order, the showings in some cases as to need were weak. However, the record 
shows that this was not so much in the area of need for private communications 
systems as it was in failure to furnish the Commission with specific information 
as to the frequency space needed or required for proposed operations. But this 
does not warrant a determination that such users have no substantial need for 

rivate microwave systems. Their failure to furnish such information may have 
n due in large part to the fact that most of such proposed users have had no 
operational experience using microwave which would have been helpful to them 
and to the Commission. onetheless, almost without exception, the uncontra- 
dicted testimony of the private users was that they needed their own systems and 
many indicated that such systems could provide better control and flexibility for 
meeting their hour-by-hour operational and administrative needs. Accordingly, 
we affirm our previous findings and conclusions to the effect that there has been 
shown to be a need for private communications systems. 

65. In this connection, certain of the carriers have suggested that the Commis- 
sion’s determination herein is erroneous because the Commission has stated that 
it proposed to license private users on the same eligibility basis as is now provided 
for mobile operations in the Safety and Special io Services. They su 
that the differences between mobile operations and point-to-point communica- 
tions are such as to afford no valid basis for comparison. Obviously, there are 
differences between mobile and point-to-point operations. However, the record 
clearly shows that virtually all categories of users of the mobile services have a 
need for point-to-point operations in connection with their business operations. 
Thus, rather than spelling out in precise detail each of the categories of users, and 
since these categories lent themselves to ready administrative dling, we have 
stated those who are now eligible for mobile operations in the Safety and Special 
Radio Services would also be eligible for microwave authorizations. 

66. It is claimed that the Commission did not make the affirmative findings 
and conclusions required under the Communications Act that the public interest, 
convenience, and necessity would be served by its proposed liberalized licensing 
policies, and that the only predicate for its determination was that there are 
adequate frequencies available. Such an argument misconstrues the plain import 
and effect of the Commission’s Report and Order. The basis for the Commission’s 
decision of necessity must first be based upon a finding of adequate frequencies. 
If such finding were negative, we would have to stop at that point or at least 
make a determination as to which private users, if any, should be made eligible 
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for microwave authorizations. But the Commission found that there were ade- 
quate frequencies to take care of the reasonably foreseeable needs of all Safety 
and Special Radio Services users, within the limitations indicated. It also found 
that the private users had shown a need for private systems; that the public in- 
terest would not be served by requiring private users to show the unavailability 
of common carrier facilities; that it did not appear that such liberalized licensing 
would adversely affect such common carriers to any substantial extent; that ex- 
panded eligibility will provide for more effective frequency utilization consonant 
with the Commission’s responsibility under Section 303(g) of the Communications 
Act; and that expanded eligibility will afford a competitive spur in the manu- 
facturing of equipment and in the development of the Communications art. 
These are the considerations, spelled out in our Report and Order, upon which 
the Commission has based its determination herein. It was in this context that 
the Commission stated that, in the absence of a ‘“‘* * * shortage of frequencies 
and * * * a showing of reasonable likelihood that expanded eligibility for pri- 
vate * * * systems would adversely affect the ability of the common carriers to 
provide a nationwide communications service or to serve the general public, it 
does not appear that the Commission would be warranted in refusing to authorize 
private users to use microwave frequencies * * *”’. Clearly, the whole basis of 
the Commission’s decision was predicated upon a finding and conclusion that the 
public interest, convenience and necessity would be served by adoption of the 
policy and other determinations set forth therein. To the extent, therefore, that 
it was not explicitly stated therein we now expressly so find and conclude. 

67. The Commission’s statement in the Report and Order that it expected that 
the policy determinations therein would provide a competitive spur in the manu- 
facturing of equipment and in the development of the communications art is 
exaggerated by the carriers out of all proportion to its meaning in the context 
of this proceeding. We stated that the liberalized licensing policies would pro- 
vide an impetus in the manufacturing of microwave equipment, which, in turn, 
would result in improvements in the communications art. The evidence in the 
record shows that the manufacturers of microwave equipment for private users 
have been reluctant in the past to develop microwave equipment to any substantial 
extent.due to the fact that the licensing of private microwave systems has been on a 
developmental basis except in the Aviation Services. With the opening of a new 
market for microwave equipment, it seems quite clear that the resultant competi- 
tive situation among manufacturers will provide the incentive for developing 
better equipment for meeting the needs of private users and a concomitant im- 
provement in the communications art. Our experience in the mobile communi- 
cations field amply demonstrates this point. In any event, the “competitive 
spur’ was only one of the several factors considered by the Commission in its 
determination, in the public interest, to liberalize its licensing policy to permit 
the establishment of private microwave systems. 

68. In sum, we believe that the evidence in the record does not permit us to 
conclude beyond reasonable doubt either that there would or would not be 
any substantial adverse effect upon the carriers. It is not a question of placing 
the ‘‘burden of proof’’ on the private users to show that the public interest would 
be served by their requests to use microwave frequencies, as was suggested by 
the carriers, rather it is a question as to whether the findings and conclusions 
are based upon evidence from which we can reasonably make our determinations. 
While we cannot say for certain what the net effect the proposed liberalized 
licensing would have upon the carriers and the public, there are sufficient facts 
in the record which tend to indicate that there will be no substantial adverse 
economic effects. These facts are that the number of such systems will be 
controlled by such matters as the costs involved in establishing such systems, 
the availability of adequate and satisfactory common carrier facilities and service 
at reasonable charges, site and zoning considerations, the interconnection policies 
and practices of common carriers, and the limited extent to which private users 
can effectuate cooperative arrangements. These considerations compel the 
conclusion that there will be a practical limit as to implementation by private 
users. These, coupled with the considerations set forth in paragraph 66, above, 
as to adequacy of frequencies, the need for private systems, effective frequency 
utilization, the resultant ‘‘competitive spur’’ in the manufacturing of equipment 
and the development of the communications art, lead us to the conclusion that 
the public interest, convenience, and necessity would be served by our policy and 
other determinations herein. 

Accordingly, in view of the foregoing considerations, and upon reconsideration, 
at is ordered this 28th day of September 1960, That, except as indicated above 
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with respect to the interconnection policies of the independent telephone com- 
panies and intercity educational television microwave systems, the policy and 
other determinations enunciated in our Report and Order, released August 6, 
1959, are affirmed; and 
It is further ordered, That to the extent the petitioners have requested recon- 
sideration of our Report and Order such petitions are granted; that the requests 
for summary denial of the petitions for reconsideration ARE DENIED; that the 
above-described petition of NAEB to accept late filing of its ““Reply’’ to the 
oppositions to the petitions for reconsideration and its associated ‘‘Reply”’ are 
denied; and 
It is further ordered, That the Commission’s Order in this proceeding released 
October 5, 1959, staying for a temporary period any action which would imple- 
ment the policy and other determinations herein, is terminated. 
FEDERAL COMMUNICATIONS COMMISSION," 
Ben F. WapLe, Acting Secretary. 
Released October 5, 1960. 


COMMISSIONER BARTLEY CONCURRED IN PART AND STATED 


For the present, I would extend eligibility only to holders of certificates of 
convenience and necessity from regulatory agencies, broadcast licensees, tax- 
exempt organizations, governmental bodies, and other organizations where special 
need is shown for remote area communications and is not otherwise available. 


14 See attached concurring and dissenting statement of Commissioner Bartley and Commissioner 
Craven’s dissenting statement. 
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PartTiaL DissENT oF COMMISSIONER T. A. M. CRAVEN 


I dissent to that part of this Report and Order which looks toward the allocation 
of frequency bands between 1,000 and 20,000 me for services involving point-to- 
point microwave communications systems owned and operated by basic industries 
and other large business enterprises. However, I have no objections to the use 
of these bands by state and federally regulated public utilities, industries licensed 
to render a public service and educational institutions, provided that such services 
are allocated on a subsidiary basis. 

By this sepa and order it appears to me that the Commission majority has 
evidenced a lack of long-range vision in connection with space communications. 
For the Commission has this day reached a decision which, in my opinion, fails 
to take into consideration the revolutionary effect which the future use of satellites 
will have on the lives of populations of the entire world, let alone citizens of this 
country, in terms of national and international communication, information and 
propaganda. 

In Commission documents, as well as Commissioner speeches, it has been long 
contended that the radio spectrum is sorely limited. It has been pointed out that, 
despite the millions of dollars which have been poured into research, the usable 
portion of the radio spectrum is limited by the electronic equipment which the 
technical genius of this nation has been able to produce. Additionally, the uses to 
which radio may be put has far exceeded spectrum limitations as well as the wildest 
expectations of experts in the field. 

ecause the electronic equipment industry, through no fault of its own, has been 
unable to keep pace with the demands on the upper limits of the radio spectrum, 
frequency supply has been unable to meet ne requirements. Accordingly, 
it has been and still is the responsibility of this agency to exercise its expertise 
and considered judgment in the conservation and allocation of the radio spectrum. 
As research alleviates the Commission’s allocation problems in one band new 
demands for space in still higher bands continue the burden in this regard. Thus, 
the Commission carries on a never-ending battle to meet ever-increasing demands 
on higher and higher portions of the spectrum, the unhampered use of which is 
always just beyond the immediate grasp of this and all other countries. To meet’ 
this constant demand, the Commission, with the help of the electronic industry, 
has sought to accommodate the rapidly expanding army of radio users through the 
utilization of, among other things, sharing of radio bands, split channel operations, 
and the use of common carrier facilities in place of private radio systems. 

In connection with the rapidly approaching space communications problem 
it appears appropriate to explore two possible courses of action normally consid- 
ered for the purpose of conserving spectrum space; namely, the sharing thereof 
and the use by private businesses of common carrier facilities rather than their 
own private radio systems. 

In determining which users shall share certain bands of the radio spectrum, 
the Commission plages on the same channels. those users least likely to cause 
interference to each other. Depending on varying circumstances, some licenseés”’ 
share equally in the use of spectrum bands, while others share on a primary- 
subsidiary basis. The results achieved have been relatively satisfactory in some 
instances and have left much to be desired in others. 

Drawing on my many years of experience in the field of allocations, I have 
always joined with those persons, both in and out of government, who have 
recommended the sharing of the spectrum in the interest of conserving space. 
I do not retreat one step from my position in this connection. However, I be- 
lieve now, as I have believed in the past, that men of vision must recognize the 
fact that there have been and always will be certain uses of radio which cannot 
and should not be placed on a shared basis, at least not from a subsidiary point of 
view. I am convinced that space communication is one of those users. 

The best thinking in the field of space communications at this time is that the 
most preferable segment of the spectrum for this purpose lies between 1,000 and 
16,000 me, although the portion up to 20,000 me may be usable. 
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Very little imagination or vision is needed to recognize the terrific influence 
which the use of passive or active satellites in the field of space communications 
will have on the world. And yet, despite this obvious future impact, the Com- 
mission through this report and order, authorizes an increase in the number of 
private businesses which will operate individually owned microwave systems on 
a primary basis in that portion of the spectrum, which, on the basis of presently 
available evidence, is best suited for space communications. As a consequence 
of such Commission action, space communications would necessarily find itself 
subsidiary to such frequency users as manufacturers, banks, department stores, 
and grocery store chains, in addition to such more deserving users as state or 
federally regulated public utilities, industries licensed to provide a public service, 
and educational institutions. 

It has been argued that the expanding eligibility for users of the radio spectrum 
for private microwave communication systems will not result in a much larger 
use of the spectrum between 1,000 and 16,000 mc than already exists. In my 
opinion the evidence in this case shows clearly that this argument is invalid. 
As a matter of fact, the evidence indicates that virtually every basic industry 
will become extensive users of the spectrum and that electronic radio equipment 
manufacturers are planning a sales campaign to sell millions of dollars of radio 
equipment to these new users. The aggregate investment in private microwave 
communication systems within the next few years could amount to a billion 
dollars or more. 

Should the Commission, by sheer weight of reason, as well as public and 
Congressional opinion, be forced within the next few years, as I think it will, to 
grant space communication a preferred position in the portion of the spectrum 
in question here, that will mean the dispossessing of entrenched business enter- 
prises before they have had time to amortize their investments. While logically 
they can be expected to make desperate last-ditch stands to save their invest- 
ments, which would be only partly useful in other portions of the spectrum, it 
oceurs to me that the Congress will have become so impressed with the vital 
international implications of space communications that investors can expect 
little help from that quarter. But it will not be only the investors who will 
suffer. For both industry and the Congress will justifiably attack the Com- 
mission for its lack of foresight in this regard. I fail to understand how the 
Commission could be so shortsighted as to encourage large businesses to invest 
huge sums of money for the purpose of using a portion of the spectrum which 
space communications shortly may need on an unhampered basis. 

It appears to me that the Commission should have exercised its imagination 
and vision, and recognized the potential of space communication and arrived at 
certain conclusions in the matter of allocation of frecuencies in the spectrum 
above 890 mec which would have permitted this agency, in the relatively near 
future, to provide space communication with nothing less than frequeney alloca- 
tions on a preferred basis. Instead, despite the fact that it is obvious that future 
provisions must be made for unencumbered space communication development, 
the Commission appears to have buried space communications under a myriad 
of radio users who could just as well have utilized the microwave and long line 
facilities of common carriers in lieu of private microwave systems to implement 
their principal businesses. 

The Commission has assumed that space communication systems can utilize 
the same frequencies as earthbound microwave systems without interference. 
This had not been proven; in fact, there is evidence to the contrary. Admittedly, 
opinion in the record is widely divergent, yet this Commission resolves the matter 
without adequate proof. One of the basic elements influencing the Commission’s 
frequency allocation policy is the availability of radio spectrum space. In this 
instance the Commission concludes that, since under controlled conditions there 
need be no interference between space communication systems and microwave 
systems, there is an abundance of radio spectrum space. In my opinion such a 
conclusion cannot be reached logically when the Commission has no knowledge 
whatsoever as to what will constitute the controlled conditions except some vague 
concept of geographical separation and coordination of frequency usage. 

Moreover, the Commission’s decision in this matter is contrary to the position 
of the United States at the 1959 International Radio Conference at Geneva. 
This country joined with the other conferees in recognizing the difficulties in 
displacing existing radio spectrum users to provide for new services. The Con- 
ference also recognized the possibility that space communication services might 
not be able to share frequencies with other radio communication services without 
harmful interference. In unanimously recommending that an Extraordinary 


: 
: 





Pe eT Se ee ee ee 











POLICY PLANNING FOR ‘SPACE TELECOMMUNICATIONS 189 


Administrative Radio Conference be convened in 1963 to decide upon the alloca- 
tion of frequency bands for the various categories of space communication, the 
Geneva Conference of 1959, in effect, advised the many governments of the 
world to proceed with caution in allocating portions of the radio spectrum to 
communication services having no compelling need therefor. 

It is also possible that the Commission’s decision here as to the use to be made 
of the radio spectrum above 890 mc may have an adverse impact upon scientific 
research of the cosmos. Primarily because of existing communications systems 
using frequencies between 1,000 and 10,000 mc the 1959 radio conference was 
unable to provide adequate spectrum space for research. However, it did 
recommend that in the 1963 conference the administrations be prepared to allocate 
an adequate number of frequencies for this purpose. Unfortunately, this action 
of the Commission in encouraging business enterprises to invest capital in private 
radio communication systems will intensify the difficulties in providing for the 
radio spectrum requirements for space research at the 1963 International Radio 
Conference. 

Obviously, this Commission, in disregarding the counseling of experts from 
every corner of the globe, has severely handicapped the United States Delegates 
to the 1963 International Radio Conference. 

There is another factor of international importance which the Commission 
appears to have overlooked in its allocation of spectrum space above 890 me. 
Briefly, I refer to the probable impact which space communications will have on 
international communications systems using high frequencies. Apparently, the 
Commission fails to appreciate the fact that existing high frequency systems are 
obsolete, since by nature they are limited in their capacity to handle modern modes 
of communication such as data processing and television relaying. As I view the 
situation, this latest development, which permits the use of space satellites for 
relaying earthbound radio communications, constitutes the only practical hope for 
urgently needed improvement in radio communications systems between the 
United States and other parts of the world. 

To complete the consideration of this space problem to the extent possible here 
it is necessary to explore to some degree the economic and technical aspects of the 
use by large business enterprises of private microwave systems viz-a-viz similar 
systems operated for customers by common carriers. 

The National Association of Manufacturers and the Electronic Industry 
Association claim that the use of privately owned and operated radio microwave 
systems are essential to large business organizations in order to reduce overhead 
costs and effect substantial savings. Additionally, it is stated that the operation 
of such systems by private industry will result in economie benefit to the public. 

Obviously, there is little question but that the reduction of industry overhead 
and the passing of such economies to the public is highly desirable. But there is a 
real question as to whether the use of microwave systems by certain industries is 
essential to the reduction of their overhead as claimed, and whether, if realized, 
such reductions would, in fact, be passed on to the consuming public. 

With respect to the essentiality of the use of radio in the aforestated manner, it is 
a well-established fact that radio has done much to implement new business 
machines and processes which are contributing to the reduction of the overhead 
operating expenses of many business enterprises. It is not, however, clearly 
established that the radio is the only means of communication which would 
accomplish such economies. And, until this is established, it cannot be said prop- 
erly that radio is essential, to the reduction of business costs. It is probably more 
correct to say that radio is the cheapest form of communication, and, accordingly, 
might effeet the greatest economy. 

As for reduction in consumer costs through the use of radio, no positive 
assurances have been given that the public will share in the profits which the 
manufacturers of radio equipment, along with a myriad of business enterprises, 
will realize from the indiscriminate use of radio as a business aid. Despite the 
present extensive use of radio in the day-to-day operations of business enterprises 
producing consumer goods and services, I know of no instance in which consumer 
costs have been reduced through the use of radio in this manner. And during 
this period in our economic history when profit rates are at their highest level, 
I would be unimpressed by any argument that consumer costs would be higher 
than they presently are were it not for the use of radio as a business aid. 
believe it is a’ nationally accepted fact that business enterprises, not impressed 
with the public interest, burden the public with such costs as it is believed the 
traffic will bear. Therefore, it would appear that any reduction of overhead 
which may be realized through the use of privately operated microwave systems 
may benefit industry, but not necessarily the public. 
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Domestic common carriers contend that the private microwave systems 
sought by large business enterprises provide the revenue the carriers must rely 
upon in order to maintain their operations on a sound economic basis, and if 
the Commission adopts a policy of encouraging such business organizations to 
operate their own microwave systems, it logically follows that the quality and 
efficiency of common carrier operations will be impaired. Proponents of privately 
owned microwave systems claim, paradoxically, that the substantial benefit 
which will accrue to them through the use of such systems will result in no 
appreciable drainage of common carrier revenue. Such a contention is obviously 
self-contradictory. 

Sound reasoning appears to support the position of the common carriers. 

If, as urged by those who seek to use private microwave systems, the drainage 
of revenue from common carriers, which this use will occasion, would not be 
sufficiently great as to adversely affect common carrier operations, then it logi- 
cally follows that the savings to such proposed users would not be sufficiently 
great as to warrant the indiscriminate use of the limited radio spectrum in this 
manner. On the other hand, if the saving to such proposed users is substantial, 
then it stands to reason that the loss to the common carriers would be substantial, 
and the argument of such carriers that the quality and efficiency of their opera- 
tions would be adversely affected appears to have merit. 

Therefore, accepting the contention of proponents of private microwave system 
that the savings to business enterprises would be substantial it logically follows 
that if large basic business organizations, such as the steel and electrical indus- 
tries, and other business enterprises such as banks, department stores, grocery 
store chains, and similar businesses are indiscriminately allowed to operate their 
own microwave facilities, the impact on the ability of domestic communication 
common carriers to maintain an efficient and economical service to the general 
public and business organizations will be quite serious. Consequently if such 
aerate impacts were to result, the general public would be harmed rather than 
benefited. : 

Summarizing, it it my view that the Commission’s opinion and order in the 
matter of frequency usage above 890 mc is contrary to the public interest in that 
it will— 

(1) Ultimately result in affecting adversely the efficiency of domestic 
common ¢carrier communication systems available to the general public; 

(2) Make extremely difficult the urgently needed modernization of the 
international radio communication system available to the general public; 

(3) Possibly impair scientific research of space; 

(4) Possibly cause basic industries and other large businesses to scrap 
electronic equipment before the cost thereof has been amortized. 














APPENDIX D 


RgEcENT RELEVANT EvENtTs 


After the main part of this report was completed, several relevant developments 
have occurred that are summarized to bring the reader up to date in this fast- 
paving field of space communications. 

1. The Telecommunications Coordinating Committee has addressed a letter to 
seven American communication companies on the subject of space satellite relays, 
urging that private companies defer commitments to foreign entities, pending 
further information on policies now being promulgated: 

“Recent advances in the techniques of communications by space satellite relays 
point to the eventual establishment of systems which will be commercially feasible. 

he success of Project Echo represents a significant step forward in the develop- 
ment of a passive satellite system and similar progress is foreseen in the realization 
of systems based on the use of active satellites. 

‘For obvious reasons, the testing and later commercial operation of such devices 
will require the formulation of a policy in the field of space communications. 
While pertinent regulatory authority resides in certain U.S. Government agencies, 
a number of policy questions must be resolved, particularly those affecting the 
allocation aad assignment of frequencies for space communications and those 
relating to the control of space vehicle launchings. Furthermore, it is expected 
that requirements will develop for the international regulation of communication 
satellites under the aegis of existing, or yet to be created, international organi- 
zations. In the near future, approaches from interested foreign administrations 
may be expected for the ors of establishing appropriate bases for inter- 
national cooperation in the Fel . Preparatory work is also expected to commence 
soon for the International Telecommunication Union Space Communications 
Conference, tentatively scheduled to convene at Geneva in 1963. 

“Recognizing the urgent necessity for policy activity on these problems, the 
Department recently brought this matter in general terms to the attention of the 
Telecommunications Coordinating Committee, a permanent interagency group 
which advises the Secretary of State in all questions of international telecommuni- 
cations. Subsequently, in a meeting of the Committee on September 26, 1960, 
it became apparent that the questions involved, being numerous and complex, 
would require an indeterminate period of examination and study. A working 
group, under the chairmanship of Commissioner Craven of the Federal Com- 
munications Commission, was established to deal with these questions. While 
it was agreed that immediate steps should be undertaken to formulate policy 
recommendations, it was recognized that no date could be fixed at the time for 
the completion of this work. For the present the Committee agreed that the 
United States cannot enter into firm international agreements until such time as 
the development of satellite techniques and the frequency needs for satellite 
telecommunication systems and other space activities can be more firmly estab- 
lished. 

“Recognizing the significant contributions in research and development which 
your company is making to this new field of communications, the Committee 
also requested that I inform you of its desire that private companies not make any 
commitments to foreign entities pending further advice as to the promulgation 
of relevant policies which will guide and govern such activities. 

“Sincerely yours, 
“Heven G. Keury, Executive Secretary.” ! 


2. On October 12, 1960, Dr. T. Keith Glennan, Administrator of NASA, 
outlined plans to accelerate American development of communication satellites, 
especially through provision of cost-reimbursable launching support to private 
communications interests: 

“NASA has a statutory duty to preserve the leadership of the United States in 
space technology and in the application of it to the conduct of peaceful activi- 
ties. * * * 


1 TOC Document No. 119, Oct. 6, 1960, memo “Statement to United States Companies of TCC Position on 
Communications by Space Satellite Relays.” 
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“NASA is formulating and will carry out a research and development program 
which will endeavor to accelerate the Nation’s progress aoe this practical 
application. While continuing with its development program using the passive 
reflector type communications satellite of which the Echo balloon is the first 
experiment, NASA is programing an early demonstration of the technical feasi- 
bility of very lightweight active-repeater satellites placed in an orbit 3,000 to 
5,600 miles above the surface of the earth. NASA will explore with the aid of 
industrial contractors the main technological approaches which do not overlap 
with military undertakings where security of communications is of paramount 
importance and which do not duplicate private industrial developments which 
are aimed at commercial operations. 

“In addition, NASA’s support will be given to technically promising private 
proposals on a cost-reimbursable basis. This means that NASA will, to the 
extent of its statutory authority, make vehicles, launching and tracking facilities 
and technical services available at cost to private companies, provided the 
private plans for the development and commercial utilization of communication 
satellites are technically promising and in general consonance with the require- 
ments of other licensing bodies. 

“The guidelines that we are following are these: NASA’s efforts to realize 
the promise of space technology in the communication satellite field will be 
accelerated but they will not be conceived as a “crash” program, nor will they 
duplicate well conceived activities of the military or the commercial projects of 
private companies, NASA’s efforts will proceed technically along a sufficiently 
broad front to assure the objective of achieving a system capable of practical 
application. Finally, NASA will continue its research and development efforts 
in this field only so long as is necessary to assure that timely development of a 
commercially feasible communications system will be completed by private 
industry.”’? 

3. The American Telephone & Telegraph Co. registered its interest in the 
NASA offer by disclosing its own plans for a system of low-altitude active relays 
for transoceanic telephone and TV transmissions: 

“The telephone systems in four countries—the United States, Britain, France, 
and Germany—hope to establish the first transatlantic link with communications 
satellites in about a year. 

“State Department officials disclosed that the Government-owned telephone 
agencies in the three European countries have expressed considerable interest in 
participating with American Telephone & Telegraph Co. in establishing such an 
international space communications system. 

“At the outset the system would only be used for experimental relays of tele- 
phone calls. Eventually, the satellites would be expected to handle several 
hundred transatlantic telephone calls at one time or broadcast transoceanic 
television programs. 

“Development of a satellite for such an international communications system 
is already far along at the Bell Telephone Laboratories in New Jersey. The 
developmental emphasis has been upon the active repeater type of satellite, such 
as the Army’s recently taunched Courier, which carries its own electronic equip- 
ment for receiving and retransmitting radio signals. 

“At this point, Bell scientists feel that this approach is technically more prom- 
ising than the passive type of communications satellite, such as the National 
Aeronautics and Space Administration’s Echo balloon satellite now in orbit, which 
merely reflects the radio signals between two ground stations. 

“The Bell satellite, which would weigh about 150 pounds and be placed in an 
orbit 2,200 miles high, is expected to be ready for its first flight in about a year. 

“In preparation for the launching, Bell officials have discussed the possibility of 
foreign telephone companies participating in the transatlantic trials and paying 
some of the cost by providing ground stations in Europe. 


“PRIVATE NEGOTIATION 


“While the negotiations have been carried on privately by A.T. & T., the 
State Department has been kept informed about their progress. because of the 
many international questions raised by establishing a space communications 
system. 

‘‘Within the Government and private industry, the move by the Bell system 
is being watched with considerable interest for the important precedent it could 


2 “Space Exploration and Exploitation,” by T. Keith Glennan, Administrator, NASA, at the Luncheon 
of the Science, Engineering, and New Technologies Committee, Oregon State Department of Planning 


and Development, Portland, Oreg., Oct. 12, 1960, pp. 10-12. See app. E for clarification and amplification 
of these remarks. 
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set in the development and use of space. Not only would it represent a pioneering 
effort.in the commercial exploitation of space, but, perhaps even more significantly 
in terms of public policy, it could also establish a precedent for private ownership 
and operation of space communications systems. 

“The case for private, rather than public, ownership of space communications 
has been stressed by Bell officials in public speeches and in discussions with 
Government space officials. 

“GLENNAN BACKS VIEW 


“The Bell argument, seconded last week by T. Keith Glennan, head of the 
space agency, is that the present national policy of placing commercial communica- 
tions in the hands of privately owned but Government regulated companies 
should be extended to cover space communications systems. 

“Furthermore, Bell officials stress that if a communications satellite network 
is to be effective it =hould be integrated into the existing systems of domestic 
and overseas telephone communications. 

“The long-range plan developed by A.T. & T. calls for a space communications 
system of about 50 satellites circling the earth at 3,000 miles altitude. With this 
network, costing about $170 million, it is believed possible to provide com- 
munications between the United States and all areas of the world. 


‘“~O BUILD SATELLITES 


“In developing this system, A.T. & T. expects to build its own satellites and 
hopes that the capital investment may be shared by some foreign companies. 

“The company, however, may rely on the Government, at least in the earlier 
phases, for assistance in launching the satellites. 

“Space agency officials reported that the company has indicated an interest 
in accepting the Government offer, made by Mr. Glennan last week, to launch+ 
at cost, communications satellites built by private companies. The launcher for 
the Bell satellite would probably be the Thor-Agena rocket, which costs around 
$4 million.” 3. 

4. A.T. & T. has also filed petitions with the Federal Communications Com- 
mission asking for authority to operate such space relay systems: 

“The American Telephone & Telegraph Co. applied to the Federal Communica- 
tions Commission today for permission to establish an experimental space com- 
munications system across the Atlantic. 

“The company said that it planned to launch its first communications satellite 
within a year. Acting as a relay station in space, the satellite would be used for 
experimental transmission of telephone calls, television broadcasts, and other 
forms of communications between the United States and Europe. 

“The formal proposal represents a significant milestone in the 3-year-old space 
age. The satellite would be the first to be launched under private auspices 
rather than by the Government. It would also represent the first step towar 
commercial utilization of space. 


“COMMERCIAL SETUP SEEN 


“The satellite would be a forerunner of a commercial space-communications 
network that the Bell System hopes to open within 5 years. The network of 
30 to 50 satellites would increase by several hundredfold the present limited 
capacity for overseas phone calls and permit the first transatlantic television 
programs. 

“Two petitions were filed with the FCC today looking toward this commercial 
system. One requested authority to construct a ground radio station at Holmdel, 
N.J., and permission to use a frequency band from 6775 to 6875 megacycles for 
transmissions to and from an experimental satellite. The other petition re- 
quested permission to use a broader microwave frequency band—6475 to 6925 
megacycles—for the initial operation of a commercial system. * * * 

“The initial experimental broadcasts will be between the Bell ‘Telephone 
Laboratories’ station in New Jersey and stations in Britain and Western Europe. 
The latter probably will be in France and West Germany, where A.T. & T 
representatives have already held negotiations with the national communication 
agencies about cooperating in the experiment. 

“Because the first satellite, in its 2,200-mile-high orbit, will not always be in 
range of the transatlantic stations, it will be used only three or four times a day 
for transmissions lasting up to about 35 minutes. In the ultimate commercial 
network, there will be a series of satellites traveling around the earth so that one 
can pick up the relay as another passes out of range. 


?“A.T. & T. Pressing Phone Satellite,’ the New York Times, by John W. Finney, Oct. 18, 1960, p. 10. 
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“NO COST ESTIMATES 


“There was no immediate cost estimate of the first experimental satellite, but 
the cost of establishing the first commercial system has been placed by the company 
at a minimum of $50 million. 

“The company said it was prepared to contract for the launching of the first 
satellite, thus indicating it planned to take up the National Aeronautics and Space 
Administration on its recent offer to launch privately developed satellites at cost. 
‘The project, it said, would be carried out ‘in coordination with telephone adminis- 
trations abroad,’ in line with its past practice in financing and operating trans- 
eceanic cable and radio circuits, * * *’ 4 

5. Hughes Aircraft, among others, is reported as also interested in commercial 
communication satellite systems: 

“Hughes Aircraft Co. is organizing a joint venture with several other firms in 
an effort to place an active (repeater) commercial communications satellite 
system into space ahead of those companies which publicly discussed similar 
projects during the past few months, informed sources revealed here last week. 

“Hughes actually constructed a complete lightweight (less than 100 pounds) 
payload designed to be put into a 22,752 nautical mile synchronous equatorial 
orbit by a Thor Delta booster. 

“‘Spokesmen for Hughes declined to discuss the report beyond referring queries 
to a sketchy article appearing in a recent issue of an internally circulated company 
newspaper. The article described technical highlights of the payload and indi- 
cated that the National Aeronautics and Space Administration is currently 
evaluating a Hughes proposal for a communications satellite system (Aviation 
Week, Sept. 19, p. 23). 

‘‘Cylindrical in shape, the payload is about 18 inches high, roughly 30 inches 
in diameter, and its outer surface is covered with solar cells. Similar in general 
configuration to N ASA’s Tiros I, it has a directional S-band antenna mounted on 
one flat surface. 

“Communications gear consists of a transistorized UHF receiver and a 2.5- 
watt S-band traveling wave tube transmitter. Besides its primary function of 
relaying radio, teletype, and TV signals from one ground terminal to another, 
the combination transmitter-receiver will also handle guidance signals during the 
launch phase while the transmitter will telemeter data back to earth and the 
receiver will double as a command receiver. 

“Ground stations are expected to contain high-power UHF transmitters and 
a low-noise S-band receiver employing a highly sensitive liquid nitrogen cooled 
parametric amplifier. 

“Satellite antenna directivity will be maintained by spin stabilization which 
simplifies the venier orbital correction system. The latter need consist of only 
two gas jets for complete velocity and spin orientation control. 

“The payload is said to be light enough for future models stemming from the 
basic design concept to be capable of boost into orbit by the projected NASA 
Scout vehicle. 

“Synchronous orbit is achived by means of a synchronous apogee controller 
which directs jets in the payload to reorient the spin axis and then to cancel 
velocity errors.’’ 5 

6. Foreign interests in communication satellites appears to be growing, and the 
British, in particular, are apparently considering a United Kingdom develop- 
ment program in this area: 

“Tt will be seen that the proposed communications system seeks to avoid ex- 
tremes of efficiency, complication, scientific discovery, or novelty in order to 
obtain the reliable system so necessary for commercial profit. 

“A good technical case has been made above for Britain to enter upon a pro- 
gram of design and construction of a communications satellite. Let us examine 
the reasons why we are holding back. First and foremost is money: £65 million 
is said to have been spent already on Blue Sireak as a ballistic missile, and now the 
taxpayer is asked to contribute still more. However, this is not a vast sum of 
money for a country like Great Britain; indeed, we voluntarily spent a similar 
sum in the same period on solid rockets and similar devices, enabling us to cele- 
brate November 5 in a proper fashion. No national outcry or crisis has resulted. 

“‘What is more to the point is that we have the manpower, particularly the 
technical manpower, the know-how, and, most of all, the need. The U.S.S.R. 
and the U.S.A. have little need for intercontinental communications, except for 
relaying military commands to their oversea forces in the event of a global war, 
while we are faced with a position in which more British subjects live abroad than 


4 “Satellite Permit Sought by A.T. & T.,’’ by John W. Finney, the New York Times, Oct. 22, 1960, p. 3. 
5 “Hughes Communications Satellite System,” Culver City, Calif., Aviation Week, Oct. 17, 1960, p. 26. 


















POLICY PLANNING FOR SPACE TELECOMMUNICATIONS 195 


in the United Kingdom. We thus have a traditional role to play in providing 
this kind of service to the whole world. 

‘‘A single British active satellite in orbit, with the promise of more to follow, 
could transform the British share of future world telephone receipts into a lion’s 
share. Clearly this revenue will be allocated between those countries providing 
the satellites, by international negotiation. Alternatively, we may derive 
revenue from the hire of ‘block boxes’ to unscramble the coded transmissions. 

‘Finally, let us remember that Jodrell Bank charged the U.S.A. less for com- 
munication with their Pioneer V satellite over 22 million miles than the cable 
companies charged for sending these same readings a few thousand miles to 
Los Angeles.”’ ® 

7. As a step toward working out international arrangements, a team of British 
specialists and Government officials recently visited the United States: 

‘‘* * * Tn a step to work out the international arrangements, the State Depart- 
ment announced today that a British team of communications experts would 
arrive here Sunday for talks about communications satellites. 

“The British team, headed by Maj. Gen. L. De M. Thillier, retired, will confer 
with officials of the space agency, the Defense Department, and private concerns, 
the Department said. 

“American Telephone used today’s move to emphasize its belief that the 
ultimate commercial development of space communications should be done by 
private industry and not the Government.” 7 

8. In the meanwhile, there has been some concern over the FCC decision to make 
available for private point-to-point communication microwave spectrum above 
890 megacycles that is peculiarly suited to space operations: 

“The recent action of the Federal Communications Commission in throwing 
open the microwave spectrum above 890 megacycles for private, point-to-point 
communications reveals an incredible lack of vision and a remarkable lack of 
concern for conserving a valuable natural resource. * * * 

“By its October 5 decision, the FCC denied the pleas of scientists and of the 
large U.S. ‘common carriers’ of communication that a portion of this 890—10,000 
megacycle area be set aside for future public use. 

“Instead, it threw open the entire area for private point-to-point communi- 
cation. 

“In refusing to reserve any portion of the spectrum the Commission voted 
6 to 1 that space communication would not become necessary ‘for 20, 30, or 40 
years.’ The Commission also felt that the scientists and common carriers were 
asking for too great an area reservation. * * * 

“The shortsightedness of the FCC lies not in giving radio space to the point-to- 
point users. It lies in giving it all to them. Certainly it makes sense to reserve 
enough of the spectrum for public and scientific use—whether for television of 
the Olympic games in Japan in 1964, or for communications with a spaceship 
at about the same time.” & 

9. There has also been a plea for more interagency coordination and policy 
planning to establish a U.S. position in space communications: 

“Dr. James C. Fletcher of Space Electronics Corp. suggested that America 
may be losing the race to orbit worldwide communications satellites. He added 
that he believed that communications satellites may be high on the list of new 
Soviet projects. 

‘“‘He urged that a ‘super’ department to integrate the activities of the Commerce, 
State, and Defense Departments and NASA be formed to get our communications 
satellite program on the move. 

“Fletcher said that because the possibilities of these satellites are often ‘too 
dimly seen’ this field is being subordinated to military and scientific space efforts. 

“He said that a satellite costing $25 million coe be orbited in less than 2 
years to carry 10 times as many telephone conversations as a transatlantic cable 
system costing twice as much. He noted that such satellites could provide 
communications for countries now unable to afford telephones.’’ ® 

10. The House of Representatives Interstate and Foreign Commerce Committee 
that has jurisdiction over such matters as the duality of FCC-IRAC authority also 
indicated interest in the FCC space frequency decision: 

‘‘Key members of the House Commerce Committee said this week the com- 


¢ “A Proposal for a British Communications Satellite,” by Dr. W. F. Hilton, The New Scientist, Oct. 6, 
907-909. 


1960, pp. \ 
7 “Satellite Permit Sought by A. T.& T.,”’ op. cit. 
8 “The FCC Gives Away a Public Heritage,’’ editorial, Missiles and Rockets, Oct. 24, 1960, p. 50. 
* “ ‘Super Department’ Urged for Communications Satellite,” Space Daily, Oct. 24, 1960, p. 3. 
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mittee ‘certainly’ will look into the FCC decision against reserving part of the 
gigacycle spectrum for commercial communications satellites. 

‘“‘Both Committee Chairman Oren Harris (Democrat of Arkansas) and Repre- 
sentative John Bennett (Republican of Michigan), ranking minority member, 
said the committee will look into the issue after the congressional session opens in 
January. 

“The FCC issued a 6-to-1 decision October 5 to open the gigaeycle spectrum— 
the microwave spectrum above 890 megacycles—to use by point-to-point commu- 
nication systems. A number of common carriers had asked the FCC to defer action 
on the entire spectrum or reserve several bands for use by communications satel- 
lites.” ! 

11. Finally, the promise of global communications was enunciated in the con- 
text of operations under auspices of United Nations by James M. Skinner, Jr., 
president of Phileo Corp.: 

‘““* * * the United States now has the opportunity to give a convincing demon- 
stration of its intention to use its technical achievements in space for peaceful 
purposes and thus bolster its position of world leadership. It seems clear that in 
the communications area we have a commanding lead. Unfortunately, from the 
point of view of the rest of the world, we have talked primarily about our military 
achievements-in spaee and use of‘space for military purposes. These, of course, 
are very important—but would it not be a major asset in the court of world 
opinion if we could demonstrate not only our peaceful motives in our space pro- 
gram, but also the use of these developments of ours to provide a service which 
would be useful to everyone. 

“* * * to the outsider looking in, space satellites can be quite threatening 
objects. It seems almost essential, as a political matter, that these satellites 
be under the control of some world body to avoid the opportunity for unscrupulous 
people to play on the fears and superstitions of the less well-informed peoples of the 
world. hese worries, concerns, and possible misunderstandings could best be 
avoided by having the United Nations provide the service; be responsible for the 
satellites, and guarantee their innocence. 

“Finally, there is the question of interference with this communication sys- 
tem. * * * it will be necessary to have worldwide agreement and policing of 
frequencies and transmission standards to avoid inadvertent jamming.” " 

12. Additional launchings and space events subsequent to September 1960 are 
noted in the following addendum to table 1 (p. 23) of this current report: 











Transmitter 


Power supply 
lifetime 


Transmitters 





Name Lifetime 


SEO. JW. tht Mn L ccmanndhhinnceinon niet <aeksendadiisdsbe aii heliihis ain beewneies 125 381 
Air Force): Sept. 13 to 
Oct. 18, 1960. 
Courier IB (Army): Oct. | 4 FM: 1 to 50 mega- | 19,200 solarcells, $|-...---..--.---- 501 658 
4 to 22, 1960. watts VHF beacon nickel cadmium 
subsystem. batteries. 
Explorer VIII (NASA): | 180 megacycles at 70 | Mercury batteries__} 2 to 3 months 258 1423 
ov. 3, 1960. megawatts. 
SLE Ee OF I. lnecd dean nanenraseattidenesssnnabbinstidbtanacsstaahecbaas 118 615 
oa. Force): Nov. 12, 
1960. 
Tiros II (NASA): Noy. | 2 235.0-megacycle Nickel cadmium _ |-....--..---...-- 406 431 
23, 1960. transmitters operat- batteries charged 
ing with a power by solar cells. 


output of 2 watts; 
l associated with 
each TV system 
and operated by 
ground command. 
1 3-watt 237.8 mega- 
cycle transmitter 
for the infrared ex- 
riments; operated 
y ground com- 
mand. 2 30-mega- 
watt tracking bea- 
cons operating con- 
tinuously on 
quencies of 108.0 
and 108.03 mega- 
cyeles. 






1° “House Group to Study FCC Move on Gigacycle Spectrum” Missiles and Rockets, Oct. 24, 1960, p. 15, 
u“A Role for the United Nations in — Communications,” address by James M. Skinner, Jr., 
president, Philco Corp., before Peninsula Manufacturing Association, Nov. 3, 1960, pp. 10-11. 





















APPENDIX E 


INITIAL CLARIFICATION AND AMPLIFICATION OF REMARKS CONCERNING NASA 
PoLiciIES ON COMMUNICATIONS SATELLITES 


On October 12, 1960, the Administrator of the National Aeronautics and 
Space Administration made a speech in which he outlined future NASA policies 
with respect to communications satellites. The following day, Senator Lyndon 
B. Johnson, chairman of the Senate Committee on Aeronautical and Space 
Sciences, wrote a letter to Dr. Glennan requesting clarification and amplification 
of some of the issues raised in Dr. Glennan’s speech. 

Senator Johnson’s letter of October 13, 1960, and Dr. Glennan’s reply of 
November 23, 1960, are as follows: 

U.S. SENATE, 
CoMMITTEE ON AERONAUTICAL AND SPACE SCIENCES, 


October 13; 1960. 
Dr. T. Kerra GLENNAN, 


Administrator, National Aeronautics and Space Administration, 
Washington, D.C 

Dear Dr. GLENNAN: The committee has noted with considerable interest the 
recent remarks on NASA’s program philosophy outlined in your speech of 
October 12, 1960, on ‘‘Space Exploration and Exploitation.” 

It would be appreciated if you would provide this committee with additional 
information concerning NASA’s plans in the field of communications satellites. 
In this connection, it would be helpful to receive clarification or amplification 
of the following specific issues raised in your speech: 

Statement: ‘‘While continuing with its development program using the passive 
reflector type communications satellite of which the Echo balloon is the first 
experiment, NASA is programing an early demonstration of the technical feasi- 
bility of very lightweight active-repeater satellites placed in an orbit 3,000 to 
5,600 miles above the surface of the earth.” 

Questions: 1. In the voluminous testimony given to this committee, it was 
indicated that NASA would work on development of passive communications 
satellites while the Department of Defense was responsible for development of 
active communications satellites. 

(a) Has any agreement been made between NASA and the Department of 
Defense concerning NASA development of an active-repeater communications 
satellite? If so, what is that agreement and when was it made? 

(b) Is there now any clear-cut demarcation concerning the respective respon- 
sibilities of NASA and the Department of Defense in developing all types of 
communications satellites? 

(c) What is the significance of the orbit of 3,000 to 5,600 miles? Does NASA 
plan to develop any satellites that would “orbit at distances’’ beyond 5,600 miles? 

2. What timing is involved in the announced NASA programing of ‘‘an early 
demonstration of the technical feasibility’’ of very light weight active-repeater 
satellites? 

3. What funds will be used to finance the technical feasibility demonstration? 

Statement: ‘‘NASA will explore with the aid of industrial contractors the main 
technological approaches which do not overlap with military undertakings where 
security of communications is of paramount importance and which do not dupli- 
cate private industrial developments which are aimed at commercial operations.’’ 

Questions: 1. Will the Department of Defense participate with NASA and 
industry in exploring “‘the main technological approaches which do not overlap 
with military undertakings’’? 

2. Who will determine whether any particular technological approach overlaps 
with military undertakings? 

3. Does this statement mean that NASA will not engage in development work 
in any area in which private industry plans to undertake development work aimed 
at commercial operations? 

Statement: “In addition, NASA’s support will-be given to technically promis- 
ing private proposals on a cost-reimbursable basis. is means that NASA will, 
to the extent of its statutory authority, make vehicles, launching and tracking 
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facilities, and technical services available at cost to private companies, provided 
the private plans for the development and commercial utilization of communica- 
tion satellites are technically promising and in general consonance with the require- 
ments of other licensing bodies.” 

Questions: 1. How can NASA promise to make launching facilities available 
to private companies, when such facilities are under the jurisdiction of the Depart- 
ment of Defense? 

2. To what extent does the proposal to make vehicles, launching and tracking 
facilities, and technical services available to industry on a cost-reimbursable 
basis represent official executive branch policy? Has this been approved by 
higher authority? 

3. Are there limitations imposed by existing statutory authority to this pro- 
posal? A wg you contemplate requesting any legislative changes to facilitate this 
proposal? 

4. Since the Space Council is inactive, how do you contemplate coordinating 
with other licensing bodies, such as FCC? 

5. How will the international regulatory aspects of communications satellites 
be handled? 

Statement: ‘‘The guidelines that we are following are these: NASA’s efforts to 
realize the promise of space technology in the communication satellite field will 
be accelerated but they will not be conceived as a ‘crash’ program, nor will they 
duplicate well-conceived activities of the military or the commercial projects of 
— companies. NASA’s efforts will proceed technically along a sufficiently 

road front to assure the objective of achieving a system capable of practical 
application. Finally, NASA will continue its research and development efforts 
in this field only so long as is necessary to assure that timely development of a 
commercially feasible communications system will be completed by private 
industry.”’ 

Questions: 1. Who will be the judge of whether communication satellite 
activities of the military are ‘‘well conceived”’ in deciding whether to duplicate 
such activities? 

2. In looking forward to completion of a commercially feasible communications 
system by private industry, what assumptions is NASA making as to treatment of 
patents generated during NASA-financed development work? 

The early development and operational employment of communications 
satellites will raise numerous problems that will require the cooperative efforts 
of the executive branch, the legislative branch, and of American industry to solve 
in the public interest. It is obviously desirable to attempt to identify the policy 

roblems as early and as fully as possible, so that they can be resolved on a timely 
asis. I believe that the answers to the questions outlined above will be of 
material assistance to all concerned with the development of operational commu- 
nications satellites. 
Sincerely, 
Lynpon B. Jonnson, Chairman. 


NATIONAL AERONAUTICS AND SPACE ADMINISTRATION, 
OFFICE OF THE ADMINISTRATOR, 
Washington, D.C., November 23, 1960. 
Hon. Lynpon B. JouHnson, 
Chairman, Committee on Aeronautical and Space Sciences, 
U.S. Senate, Washington, D.C. 


Dear Mr. Cuarrman: I refer to your letter dated October 13, 1960, in which you 
raise certain specific inquiries concerning the speech I made earlier to the Science, 
Engineering, and New Technology Committee of the Oregon State Department 
of Planning and Development. 

As a general proposition, I might say at the outset that the speech was intended 
to express the direction of N ASA’s thinking on the important application of space 
technology to worldwide communications. Under the National Aeronautics and 
Space Act of 1958, NASA has the responsibility to preserve the role of the United 
States as a leader in space science and technology, to apply such sciences and 
technology to the conduct of peaceful activities, and to expand human knowledge 
and promote the effective utilization of it for the benefit of all mankind. As I 
see it, this necessarily includes the responsibility for assuring the early realization 
of communication satellite systems for commercial purposes. 

On this basis, let me reply to the specific questions in your letter in the order in 
which they appear: 
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Question: ‘‘Has any agreement been made between NASA and the Depart- 
ment of Defense concerning NASA development of an active-repeater communi- 
cations satellite? If so, what is that agreement and when was it made?” 

There is an understanding between the Department of Defense and NASA 
evidenced by a letter dated August 18, 1960, a copy of which is attached. 

Question: “Is there now any clear-cut demarcation concerning the respective 
responsibilities of NASA and the Department of Defense in developing all types 
of communications satellites?”’ 

The demareation is based fundamentally upon the difference of responsibilities 
between NASA and Defense. The activities of Defense under exisving statutes are 
intended to further the military security objectives of the Nation, while the activi- 
ties of NASA, as indicated above, are concerned with the research, development, 
and utilization of space technology for peaceful purposes. It follows that the 
demarcation is a dynamic one and it must necessarily accommodate rapidly 
changing developments in technology. The Unmanned Satellite Panel of the 
Aeronautics and Astronautics Coordinating Board is direetly engaged in facilita- 
ting the coordination of NASA-Defense work on communication satellites. In 
addition, through our normal interagency coordination processes, we are continu- 
ously exchanging information with the Department of Defense and will continue 
to inform each other of our respective plans, programs, projects, and progress, 
to avoid duplication and to provide mutual assistance in this important area. 
(See also the answer to the next question.) 

Question: ‘‘What is the significance of the orbit of 3,000 to 5,600 miles? Does 
— plan to develop any satellites that would orbit at distances beyond 5,600 
miles?” 

As indicated in our testimony before your committee, our national interests 
require scientific investigation and experiment in both low- and high-orbit com- 
munication satellites. he only significance of the orbit referred to is to dis- 
tinguish the so-called high orbit, the 24-hour synchronous orbit at approximately 
22,000 miles, from the low orbit, which is broadly within a range of 2,000 to 6,000 
miles above the earth. The latter is the orbital area in which NASA intends to 
concentrate in the immediate future, to investigate, for example, the effects of 
radiation on certain solid state components such as solar cells. The Defense 
Department is currently concentrating on the high-altitude system in its Project 
Advent. NASA has no immediate a for hardware development or flight 
testing at the high altitude, but NASA’s plans and research will not overlook the 
application of such systems to nonmilitary uses. 

Question: ‘“‘What timing is involved in the announced NASA programing of 
‘an early demonstration of the technical feasibility’ of very lightweight active- 
repeater satellites?”’ 

We are currently in the process of programing our hardware and flight require- 
ments in a way that seems best calculated to get the earliest practical results. 
It is hoped that this will be initiated with fiscal year 1961 and carried further 
with fiscal year 1962 appropriations. The timing, however, is dependent not 
only upon fund availability but also upon such factors as vehicle and launch 
facility availability. 

eenage: ‘‘What funds will be used to finance the technical feasibility demon- 
stration?”’ 

We plan to use research and development appropriations. 

Question: ‘‘Will the Department of Defense participate with NASA and in- 
dustry in exploring ‘the main technological approaches which do not overlap with 
military undertakings’?”’ 

NASA will explore the main eg approaches outside the scope of 
approved military projects to assure the Nation of the comprehensive advance- 
ment and application of the nee, In such activities, of course, NASA 
and Defense will cooperate through the Unmanned Satellite Panel of the AACB. 

Question: ‘‘Who will determine whether any particular technological approach 
overlaps with military undertakings?” 

The Aeronautics and Astronautics Coordinating Board will be utilized for this 
purpose. In addition, the Secretary of Defense and the Administrator of NASA 
will take concerted action within their respective agencies to facilitate the resolu- 
tion of such problems. 

Question: ‘‘Does this statement mean that NASA will not engage in develop- 
ment work in any area in which private industry plans to undertake development 
work aimed at commercial operations?” 

No. It must be recognized that a considerable amount of research and develop- 
ment must be accomplished before an operational communications system is 
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brought into being. Although it is too early to assess the respective contributions 
of private enterprise and NASA in the field of communication satellites, it is in 
the national interest for NASA to facilitate and not obstruct the activities of 
private industry. 

Question: ‘“How can NASA promise to make launching facilities available to 
private companies, when such facilities are under the jurisdiction of the Depart- 
ment of Defense?”’ 

NASA expects to be able to work out arrangements for the use of Government 
launch facilities under the jurisdiction of Defense in the same manner as other 
NASA programs have been accommodated. 

Question: ‘‘To what extent does the proposal to make vehicles, launching and 
tracking facilities and technical services available to industry on a cost-reimburs- 
able basis represent official executive branch policy? Has this been approved 
by higher authority?” 

The proposal appears to NASA to be desirable if the early achievement of com- 
mercially viable communication satellite systems is to be realized. The proposal 
does represent approved policy but any final action in this regard will most 
certainly have specific Approval before funds or other legislative actions are 
requested. 

Question: ‘‘Are there limitations imposed by existing statutory authority to 
this proposal? Do you contemplate requesting any legislative changes to facili- 
tate this proposal?”’ 

Existing statutory authority appears sufficiently broad. NASA does not pre- 
sently contemplate requesting legislative changes for the specific purpose of 
facilitating this proposal. 

Question: ‘Since the Space Council is inactive, how do you contemplate co- 
ordinating with other licensing bodies, such as FCC?” 

Through the normal methods of executive branch coordination. NASA has 
initiated conversations with the FCC seeking to develop coordinated means for 
carrying out our respective statutory responsibilities. 

Question: “How will the international regulatory aspects of communications 
satellites be handled?”’ 

The international regulatory aspects of communication satellites will be handled 
with the State Department through international organizations and through 
treaty arrangements, all of which have been used to effect international agree- 
ments upon such telecommunications matters as frequency allocations in the past. 

Question: ‘‘Who will be the judge of whether communication satellite activities 
of the military are ‘well-conceived’ in deciding whether to duplicate such 
activities?”’ 

The Department of Defense is solely responsible for military space activities 
and NASA is solely responsible for nonmilitary space activities. The technical 
requirements in meeting these responsibilities are different in many respects. 
Where they are alike, however, then the issue of potentially duplicative activities 
will be resolved by discussions and agreement between the two agencies initiated 
through the Aeronauties and Astronautics Coordinating Board. 

Question: “In looking forward to completion of a commercially feasible com- 
munications system by private industry, what assumptions is NASA making as 
to the treatment of patents generated during NASA-financed development work?” 

We see no reason at this time to distinguish between patentable inventions of 
value to ‘‘a commercially feasible communications system”’ and all other patent- 
able inventions made in the performance of research and development work under 
contracts with NASA. Under subsection 305(a) of the National Aeronautics and 
Space Act of 1958 any invention which is ‘‘made in the performance of any work 
under any contract of the Administration’? becomes the exclusive property of the 
United States when the Administrator of NASA determines that it was made 
under the conditions described in that subsection, unless the Administrator 
determines that the interests of the United States will be served by waiving all or 
any part of the rights of the United States with respect to such invention. 

As a final comment to your letter, I would like to state that in view of the heavy 
expenditures required for a vigorous space exploration program and in the light 
of the complexities of this new environment which requires a broadly based 
program, two conclusions are inescapable: First, that NASA’s program should 
stimulate those developments which promise early economic benefits to our citi- 
zens, and second, that cooperative efforts between Government: and industry in 
space activities should be encouraged whenever possible. 

If we can be of further assistance to you on this or any other matter, please do 
not hesitate to call on us. 

Sincerely, 


T. Kerra GLENNAN, Administrator. 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION, 
OFFICE OF THE ADMINISTRATOR, 
Washington, D.C., August 18, 1960. 
Hon. James H. Dovatas, 
Deputy Secretary of Defense, Department of Defense, 
Washington, D.C., 


Dear Mr. Secretary: It is the purpose of this letter to confirm the under- 
standings reached in our conversation of August 9, 1960, concerning joint NASA 
and DOD policy with respect to satellite-based communication activities. 

In November of 1958, discussions were held between Dr. Killian and represen- 
tatives of ARPA, NASA, and the BOB. At that time and for the fiscal year 
1960 budget year, it was agreed that ARPA would continue its work in the active 
communications satellite field while NASA would concentrate on the passive type. 
In effect, this represented a continuation of the main lines of effort then underway 
in the two agencies and was intended to avoid duplication. 

It was also agreed that, at an appropriate time, NASA would undertake the 
research and development necessary to the development of components and 
prototypes of an active communications satellite system for nonmilitary purposes, 
making full use of the information derived from DOD experience with military 
systems. To provide close coordination, each agency was given representation 
on the technical committees of the other for purposes of keeping abreast of progress. 

Subsequently, a particular type of passive satellite system was proposed by 
another organization, and NASA, limited in its ability to fund additional projects, 
agreed in writing that the DOD might support that particular project, even though 
it clearly fell within the purview of NASA under the informal agreement men- 
tioned above. 

In the nearly 2 years which have elapsed since the initial discussions concerning 
the division of effort in the communication satellite field, a number of new factors 
have evolved which alter the circumstances governing decisions concerning the 
disposition of our current and near-term projects. Great strides have been made 
in the field of space technology generally. Many new techniques have evolved 
in the electronics field which facilitate the accomplishment of certain space missions. 
A great deal of interest has developed on the part of industrial concerns in the 
development and operational use of communications satellites for commercial 
purposes. International interest has developed, and it appears necessary not 
only to take technical inititative with respect to the extension of newly available 
techniques but to prepare to deal effectively with policy questions both domestic 
and foreign. 

Accordingly, in view of the new technical developments and the demonstrated 
interest of private industrial organizations in participation in the development of 
both the passive and active systems for civil use, NASA proposes to move for- 
ward in the active satellite-based communication field. While the precise charac- 
ter of NASA’s activity in this regard has not yet been determined, it is to be 
concerned primarily with the development of those techniques and prototypes 
that promise an early demonstration of feasibility. The chief intent of such ac- 
tivities will be to exploit to the maximum extent, and on a timely basis, the new 
potentialities made available by recent technological advances and rendered of 
particular importance because of their scientific, domestic, and international 
applications and implications. NASA further proposes that during the forth- 
coming months representatives of NASA and the DOD work out a more detailed 
assessment of the division of responsibilities for active satellite-based communica- 
tion systems ‘‘in the large.’ It is suggested that both NASA and DOD set forth 
their proposed programs in detail sufficient for such an assessment including plans 
for associated ground support facilities. NASA recommends that the exchange of 
programs and initial policy recommendations be accomplished through the mech- 
anism of the NASA/DOD Aeronautics and Astronautics Coordinating Board 
for subsequent consideration by the Secretary of Defense and the Administrator 
of NASA. 

Your agreement to the actions proposed above is requested. 

Sincerely, 
T. Kerra GLENNAN, Administrator. 

Agreed to by: 


Date August 27, 1960. 


James H. Dovugutas. 
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